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another NEW 
HOBART WELDER VALUE 


ve WELDING ranges from 30 to 225 amperes 


SIMULTANEOUS AC POWER 1 to 2 kw when 


welding in lower ranges 


5 KW quae TIME AC me iian for emergency 


power when not welding 


LIGHTWEIGHT 620 Ibs. (approx.) 
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DC for welding. This Hobart “PowrWeld” 


brings you all the advantages of DC weld- 
ing in a compact design. It is independent 
of electric power supply, with a powerful 
air cooled engine that eliminates worry 
about freezing in cold weather. With this 
new DC Welder, you can handle all types 
of electrodes in all welding positions, hav- 
ing the advantage of being able to choose 
either polarity (straight or reverse) with 
which best results may be obtained on the 
job at hand 

AC for auxiliary power. From this same 
generator, you can operate tools that 
are most essential to the complete weld- 
ing operation—such as lights, grinders, 


ing the job for machine adjustments. 
AC for full time power. From the same gen- 
erator, 5 KW AC power may be used to 
power many different types of electrical 
equipment, either permanently or on a 
“standby” basis in case of failure of regu- 
lar power sources. Equipment such as 
grinders, drills, saws, lights, compressors, 
sprayers, vibrators, pumps, hoists, etc. 
Or—such farm equipment as incubators, 
brooders, milking machines, water pumps, 
lights, hay driers, refrigerators and many 
other items of electrical equipment in use 
on the farm today. Write today for com- 
plete details on this new combination unit. 
Hobart Brothers Company, Box  j_98 


drills, chipping hammers, without ae Ohio, Phone FE 2-1223. 


You'll want 

to see and try 
this NEW 
combination welder 
and AC power unit. 
Use the coupon! 
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HOBART BROTHERS COMPANY, BOX 


The “PowrWeld” lets the 
ope rator ¢ hange over from DC 
elding to AC power without 
leaving the work—without 
shouting instructions to a helps 
He can take all his welding 
equipment and tools to the job 
and work uninterrupted until 
it is completed Power to weld 
and power to use tools, 
alternately or simultaneously. 
The only combination of its 
type on the market today. 


‘HOBART 


Manufacturers of the world’s most complete line of 
ARC WELDING EQUIPMENT 


U-98, TROY, OHIO 


C2 Rush complete information on the new DC Welder 


AC Power Combination. 


0 Would also like complete catalog on 


2 Electrodes 


-) Accessories 
Name 
Address 
City 


Zone 


Other models of arc welders 


State 





The perfect combination 


for greater welding speed 











coors | HOBART +rocker 10 1p” 


rw" ELECTRODES 


ae for faster, low cost DC welding allows the use of the Inert Gas process 
direct current welding without the need for high frequency current 


Hobart’s DC Rectifier’s unique design is a blend of 
rugged construction and superior performance. It pro- 


Hobart’s new DC Rectifier’s unique design and excep vides extra convenience features such as: remote con- 


tionally smooth arc action of ““Rocket 10 IP” electrodes 
are the perfect combination. But first let’s look at the 
advantages you gain through Hobart direct current 
welding: 
DC can be used with all the latest types of elec- 
trodes — whether designed for AC or DC welding 
DC is easy to handle on out of position welding 


trol, polarity selection at the flip of a switch, easier arc 
control, a wide welding range and cool operation. You 
can depend on this Hobart for years of trouble-free 
service because it’s ruggedly built to ‘take it.”” “Rocket 
10 IP” electrodes have iron powder in the coating. Used 
in any position, they always produce a penetrating, 
forceful, yet smooth arc, flat bead and have better arc 
DC welding permits polarity flexibility which al stability. When welding out of position or down-hand 
lows the use of specially designed, high speed weld the weld metal is practically free from porosity. Slag is 
ing electrodes. Some of the most popular electrodes thin, brittle and easy to remove—saving costly cleanup 
used, where DC welding is preferred, are E-6010, time. HOBART BROTHERS CO., Box U-981, TROY, OHIO. 
E-6012, hard-facing electrodes, aluminum elec- Phone FE 21223. 


Manufacturers of the world’s most complete 
trodes, and carbon electrodes lin 


f arc welding equipment 


a, , 
for outside work eh . 
where electrical power is not available a 8 ) > ¢ 


Standard Gas Drive ; Contractor's Special Big Wheeler 300 amp. Gas Drive 


250 to 600 amps. 250 amps 400 to 600 omps with 3 KW aux. power 


— . ‘ 
for inside work wr - 
production, maintenance and repair welding > ne 
So ‘> & 


use this handy coupon Standard Electric Transformers **Powromatic"’ Fully Automatic Sub- 


Fully Automatic Inert 
Drive 200 to 600 amps 300 to 500 amps 500 to 1200 amps merged Welding Heads 


Gas Welding Heads 


os ae 
‘ib aant BROS. CO., BOX U-981, Troy, Ohio, Phone FE 21223 


Please send me without obligation, complete details on the followin 
9 


The Best Electrodes in the world! 
Faster, less spatter, used by leading industries 
everywhere. Like their welders, Hobart electrodes are 
completely manufactured by Hobart from. the 
mining of RUTILE in their Florida mines, to their 
ultra modern finishing plant in Troy. Comparison will 
prove Hobart’s superiority. Send for free catalog on 
Hobart’s complete line of electrodes 


Rectifier } “Rocket 10 IP" Electrode Standard Gas Drive Husky Boy 

Contractor's Special Big Whee Ga ve with 3 KW Standard 
Electric Drive [_] Transform P omat Submerged Arc Head Inert 
Gas Heads FREE Elect 
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Vol. 43—No. 9 Welding 


Engineer 


The magazine of joining and severing materials 


is welding: September, 1958 
National Welded Products Month 


Photos and facts describe the invaluable uses of welding on products that 
play an important part in everyone's life at home .. . at play at work 
. on the way .. . and in every way. Observing National Welded Products 
Month — September, 1958 — this special six-page section begins on page 
On target—with 2 speedy welding methods 
Raymond L. Downing tells why Mig and Tig welding and Tig spot welding 


are strong economy factors in the fabrication of 1.000-lb practice bombs for 
the U. S. Navy 


Welding is on display at the Brussels World's Fair 
> » P&P PP P&P YP P Here's a graphic trip to the much-publicized Brussels Fair. where welding’s 

use on buildings and balustrades, sculpture and items of artistic scenery, 
make this metal-joining method an integral part of an international display 

Braze-welding saves an anvil 
Ten weldors, 72 man-hours and 2.350 lb of bronze welding rod: some of the 
more important factors contributing to the successful repair of a cracked 
60-ton anvil. R. L. Rectenwald tells the tale of this surprisingly economical job 

Titanium: proper shielding — sound welds 


Either the Mig or Tig processes may be used to make consistently good welds 
on titanium sheets, plates and forgings—but only when the good advice pre- 
sented here has been put into effect. 
Fundamentals of welding engineering 
> PPP PP P PY TT. B. Jefferson discusses welding’s job opportunities and the qualifications of 
a welding engineer—and reviews welding’s contributions and its future poten- 
tial—in this second article of a series 


This fabricator ‘packs’ up his wire troubles 
Substituting 500-lb packs of welding wire for 25-lb coils, a gondola car manu- 
facturer gives his Mig weldors greater mobility and, reports R. E. Butler, 
earns appreciable savings for himself. 


Shift to welded joints for small-diameter pipe 
H. A. Sosnin compares and contrasts mechanical and welded pipe joints to 
point-up the reasons why pipe fabricators are indicating an increasing prefer- 
ence for the stronger, less costly joints made possible by welding 

Also in this issue: 

Welding satisfies rigid chemical industry criteria 

Unit roofs are welded to columns of new motel 

New steel and welding aid mining machines 


Regular WE features ... On the job 


News 


7 New products 


30 years ago 10 People 
Your WeldWorld at press time 13 Book reviews 


Letters 


18 Free literature 


Between passes 23 The Welding Shoppe: 
Editorial: National Welded Products Month 27 Advertisers in this issue 
Data Sheet No. 216 4! Literature offered in ads 
Welding Clinic: Welded saw repairs 54 Welding Info-Aids 





Published monthly, with an additional directory number in June, by Welding Engineer Publications, Inc. Entered as 
second class matter Aug. 23, 1948, at the Post Office at Chicago, II!., under Act of March 3, 1879. Printed in U.S.A 
Tear sheets of many Welding Engineer articles are available free of charge up to 3 months following date of publication 


© 1958 by Welding Engineer Publications, Inc. 





MANHATTAN Reinforced CUT-OFF WHEELS are Safer! 


‘Engineered built-in reinforcement enables a cut-off 
wheel to take the abuse and excessive strain of heavy 
cutting in foundry 
Reinforced Cut-Off Wheel is reinforced two ways, to 
assure double safe operation on the job. Special fibers 


operations. Every Manhattan 


in the bond increase the wheel’s strength to withstand 
destruction from centrifugal force by 50%. In addition, 
special industrial super-strength synthetic reinforce- 
ment resists side-strain far beyond the 

endurance conventional cut-off wheels 

The result? Actual field reports show up 

: increase in cutting efficiency and 


MANHATTAN RUBBER 


DIVISION — 


RAYBESTOS-MANHATTAN, 


cleaning room production on both stationary and 
swing-frame cut-off machines. At the same time, 
Manhattan cut-off wheels offer a high degree of safety 


and protection against breakage. 

Ask your Manhattan sales engineer to show you how to 
get faster, safer cutting and increased production effi- 
ciency ... “More Use per Dollar”... with Manhattan 
Reinforced Cut-Off Wheels and other types of Man- 
hattan high speed, heavy duty wheels. 


WRITE TO ABRASIVE WHEEL DEPARTMENT 


JERSEY 


INC. 


PASSAIC, NEW 


Belts * Hose * Roll Covering * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 
and Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 
Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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WIT 


manganese steel plate lining 


Amsco manganese steel plate resists tremendous 
shock. Turns a tough hide to the clawing action 
of abrasive materials. Its nonmagnetic proper- 
ties make it ideal for moving in under the 
electromagnet. 
The company, whose truck is pictured above, 
lines all new truck beds. 


3'» minute loading cycle, 


Under severe test of a 
they found that truck- 
bed life is extended from two to five full seasons. 
Amsco manganese steel plate is easy to weld 
easy to cut with an oxyacetylene torch. 
For additional information, write Amsco 
Division, Chicago Heights, Ill. Or call your 


local Amsco distributor 








Amsco Welding Products distributed in Canada by Canadian Liquid Air Co., Ltd. 


AMERICAN 


Brake Shoe 


MPANY 


ES. NEW CASTLE 
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ARAS CO 


American Manganese Steel! Division - h 


AKLAN CAL., ST s ETTE 


icago Heights 


EGE 





JACKSON for ARC WELDING 


Table shows duty cycles possible with Jackson Insulated 
Copper Alloy Holders, using electrodes and cables shown. 





Holder Class Model | Electrode | Amps & Cable | Amps & Cable Duty Cycle 
Small AW-C 7/32" 250—No. 1 300—1/0 50% 
Medium A-1 1/4” 300—1/0 350—2/0 50% 
Large A-3 3/8” 375—2/0 450—3/0 65% 
Heavy-Duty A3-S 3/8” 500—4/0 80% 


Insulated Copper Alloy Holders have greatest 
trength, hardness and conductivity. Jackson insula 
tors have highest heat and impact resistance. Choo 
them where greater duty cycles are called f 


Featherlight medium class model 
A-W takes electrodes through 4" 
at 300 amps, weighs 14 oz. Feath- 
erlight larger model A-5S has all-purpose holders, each within its rated capacity. 
wider tong and wider handle, takes Cable connection must be made mechanically. 
electrodes through *is” at 400 amps. 


‘Quik-Trik’ Cable Connectors 2/0-R and 4/0-R have neoprene 
rubber insulators with tapered ends to stretch over cable snugly. 
They lock out moisture and dirt, don’t catch against obstructions. 


iim 
“eum 4) iO 


Cable Splicers for permanent 
connections. Copper alloy with Cable Lugs of cast copper alloy, 
hard fiber insulators. 180 and 45 degrees. 


Iders have tongs of aluminum alloy, re ag ye a 
\f vice ny . small class JH-2 takes electrodes 
high-copper alloy. Excellent Guoush 56" a6 300 amee, welahe 

91% oz. Medium class JH-3 takes 
electrodesthrough 14" at300amps. 


Jackson Ground Clamps, Cable Connectors, 
Splicers and Lugs are available in three sizes: Jackson Ground Clamps give broad metal-to-metal 
MODEL CABLE SIZE CABLE CONNECTION CAPACITY contact. They also fit the hand, go easy on, easy off 
No. 1 4 thru 1/0 | Mechanical, soldered, or brazed 300 amps Angled socket reduces strain on cable, allows wire 
2/0—R* and 2/0 | 1/0 and 2/0 | Mechanical, soldered, or brazed 500 amps fastening for extra support of the cable 
4/0—R* and 4/0 | 3/0 and 4/0 | Soldered or brazed only 500 amps 


*Cable Connectors only 
JACKSON PRODUCTS 
Sold World-Wide through 


Distributors and Dealers AIR REDUCTION SALES COMPANY, A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
WARREN + MICHIGAN 
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New Jersey proclaims 
“Welded Products Month” 


Three proclamations, one statewide and two local. making September 


“W eldec 


Products Month.” were made in the State of New Jersey. 


Gov. Robert B. Meyner signed the statewide proclamation Aug. 21. On the 
local level. the mayor of Newark, Leo P. Carlin, and the mayor of Livingston. 


\. C. Axtell signed proclamations, 
Newark. 
One proclamation states, 
to the 
for the manufacture of the products 


| quipment Co., 
“welding 
American economy not only 


we use in every day life. but also for 
the technological advances in trans- 
portation. construction, research and 
the development of the missile and 
rocket programs of the country.” 

It also says that the reason for the 
proclamation is that welding “has for 
years remained unobtrusive and un- 
been taken for 


It is deemed that the im- 


noticed ind has 


cranted 


Ur sclamation 


portance of the process of welding 
and the quality of welded products 
be brought to the attention of the 
public at large.” 

Mavors of several other locales in 


other WEs head- 


quarters, Illinois, made similar proc- 


states, including 
lamations 

The President of the United States 
was also told of the importance of 
welding. and was asked that he pro- 
“National Welded 
Products Month.” But before such a 


claim September 


Axtell! is also president of Essex Welding 


and the welding process are important 


Above, Gov. Meyner and Mayor Carlin. 
Below, Mayor Axtell signs proclamation 
Welded Products 


Month" in the township of Livingston. 


making September 


national proclamation can be made, 
the President must receive a request 
from Congress in the form of a joint 
resolution, ac cording to Special White 
House Assistant Frederic Fox. 

Next year WE will ask our repre- 
sentative that such a resolution be 
introduced. In this manner, Sept.. 
1959, will gain official government 
status as “National Welded Products 
Month.” 


Carborundum plans 
new facilities 


Niagara Falls, 
N. Y.. has started construction on a 
$6.000,000 plant that will manufac- 
ture 4 to 14 in. grinding wheels. 
The plant will not be fully auto- 
matic, but will feature some specially 
designed automatic and 
matic equipment, some of which is 


Carborundum Co.. 


seml-auto- 
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now ready for delivery to the com- 
pany. 

One such machine does six opera- 
sequence, and 


tions in automati 


turns out one 4-in.-diameter cup 
wheel every 17 seconds. 

The company has announced that 
it has plans to build a plant to manu 
facture other vitrified product lines 


sometime in the future. 


250 exhibitors at 
“Atoms for peace” 

The second international “Atoms 
exhibition will be held 


in the Palais des Esposi 


for peace” 
Sept. 1-14. 
tions in Geneva. 

Thirteen provide 
250 exhibits for the show. with the 
U. S. and Great Britain occupyin 


countries will 


most of the space, 
The Mallory-Sharon Metals Corp.. 
Niles, Ohio, will participate in the 
exhibition. 
Its exhibit will feature 


animated presentation showing how 


a graphis 


through zit 
conium, while they are absorbed by 
its by-product, hafnium. 

An illustrated panel will show the 


neutrons readily pass 


step-by-step process by which beach 
sand is converted into zirconium and 
hafnium. A chart will show the eco 
nomic advantages of Zircoloy-2 as a 
cladding material over stainless steel 
This is illustrated in terms of esti 
mated annual savings in direct oper 
ating costs for four typical nuclear 
reactors. 


[AA offices 
change location 

The International Acetylene Asso 
iation. New York City. is returning 
to offices it occupied prior to July. 
1956. when it was located in the 300 
Madison Ave. Building. The mailing 
address of IAA is now 30 E. 42nd 
~~ New York vi N. 7. 


Warehouse-service center 
opened by Eutectic 

A new. modern warehouse-service 
center to serve Detroit area industry 
has been established by the Eutectic 
Welding Allovs Co. of Michigan. In 

Eutectic president, Rene Wasser 
man, said this expansion “is indica 
tive of our faith in the continued 
industrial progress of Michigan. anc 
the growing demand for better weld 
ing products by industry in the 
state.” E. Watnik is in charge 

The new facility will have a free 
industrial shop consultation-demon 
stration service of company represen 
tatives, and will also be headquarters 
for a Eutectic Welding Institut 
Technical Information Service. 
other services lor low al industry. 











SCHETKY Equipment (Portland, Ore.) Corp.'s new bottom dump 
aluminum and designed for hauling and spreading gravel 


unit is made of 
hot asphalt mix and other 
highway construction materials. Unit has a volume of 244 cu ft, and weighs 3,860 Ib 
empty. Structural frame is made of |/4-inch Kaiser Aluminum alloy 5086 HI12 plate 
and welded into a box configuration. Welds, made with 5356 wire 


are continuous at 
the corners and intermittent at other locations 


NCG to build Initial capacity will be approxi- 
oxygen plant mately 7.500.000 cu ft per month. 
ee ; ' and the plant will be capable of 
Pi onan egal — pas r doubling its capacity. Operation is 
Aemetron ,.orp. Nas startec con ° 1 on 
struction of rt first industrial gas expected to begin by January, 1959. 
yroducing plant in Erie. Pa.. on land ' 1 
leanal from Erie Forge & Steel Corp. Narda Ult — 
The new plant will supply OX) ge! buys Alear firm 
by pipeline to meet the steel-makins An ultrasonics firm founded i 
requirements of Erie Forge & Steel. 1953, Alcar Instruments Inc., has 
and assure it an uninterrupted sup- been acquired by Narda Ultrasonics, 
ply. Mineola. N. Y. The Little Ferry. N. J.. 


Oxygen will also be supplied to 


n 


firm will operate as an independent 
other industries in the area and to subsidiary of Narda. Benson Carlin 
hospitals. Welding supplies. medical continues as president. Sales offices 
equipment and other gases including of Alear will be moved to Narda’s 
acetylene will be available from the headquarters at 118-160 Herricks 
plant. Road, Mineola. 


ALUMINUM mast of the Columbia is being butt welded by 
Tig method. Mast was on Columbia when it raced three 
other 12-meter sloops at Newport, R. |., to see which would 
have the right to defend America's Cup against British 
challenger, Sceptre. Aluminum was supplied by Aluminum 
Co. of America, Pittsburgh, and was fabricated by Fuller 
Brush Co. Machine Division. Masts on other boats, and on 


the challenger are also aluminum. (The Columbia won.) 


8 


AWS to participate 
in ASTE tool show 


The American Welding Society 
will conduct two sessions Oct. 3 
jduring the American Society of 
Tool Enginers Western Show and 
Convention in Los Angeles (Sept. 
)29-Oct. 3). The show will be held 
jin Shrine Exposition Hall, the con- 
j vention in Biltmore Hotel. 

Papers will be presented by By 
ron Russell, Airline Welding and 
Engineering; Henry James, Sciaky 
Bros, Ine.; Gerald Garfield, Re- 
search Welding and Engineering 
Co.; and J. Byron Jones and W. 
C. Potthoff, Aeroprojects Inc. 





saeelichemmemnicmiiesl 


Standard shear test 
for brazed joints wanted 

Wall Colmonoy ¢ orp.. Detroit, has 
queried people in the brazing indus- 
try on whether or not a standard 
test for the shear strength of brazed 
joints is needed. Colmonoy reports 
that 71° of the people asked feel 
there is a need for a standard test. 
3 recognized no such need. and 
24% failed to respond, 

Wall Colmonoy representatives 
presented a paper at the 1958 an 
nual spring meeting of the American 
Welding Society proposing a stand- 
ird specimen. a standard procedure 
ind a standard evaluation for testing 
shear strength of brazed joints be 
adopted. 


\fter presentation of the paper. 


or page 


ONE of largest metal expanders ever constructed is this 
unit which exerts a drawbar pull of 1,580 tons, and maximum 
oil pressure of 3,000 psi. Grotnes Machine Works, Inc., 
Chicago, recently introduced hydraulically-powered ma- 
chine which, in photo above, is installed in a shallow pit. 
Machine's 12 jaws can expand 2 in. in diameter with force 
sufficient to expand 60 sq in. of metal which possess yield 
strength of 46,000 psi. Expander is of welded design. 
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The ambulances of Bowers Ambulance Service, of Long Beach, 
California, are the products of experts... . 


\mong the finest ambulances made in America are 
those of the Bowers Ambulance Service of Long 
Beach. California. From Cadillac Chassis to Na- 
tional Oxygen Regulator, no effort has been spared 
to select only tested. reliable, dependable equip- 
ment. When life hangs in the balance no mechanical 
trouble must have the slightest chance to tilt the 
scales against the patient. 


Regardless of how much money you care to spend, 
you cannot buy finer single or two-stage reduction 
regulators than those made by NATIONAL of Cali- 
fornia. Whether for minute or vast hourly gas re- Badan aul tie cety Hnect coulpment ic checen, 
quirements, at very low or extremely high delivery National Oxygen Regulators are 
pressures, no regulators will give you better service 


or more trouble-free performance than will... . _ [Nelienat (ational | } 


Lens eetiterste 


“standard” here. 


No other regulator is so easy to adjust and no others will hold that pressure adjustment more 
steadily. Designed and built for the merciful hands of the hospital nurse, the sturdiness of these 
regulators will withstand the toughest operations in shop or field. Intended to sustain the flick- 
ering life of the injured or the ill, it will maintain the finest torch flame adjustment regardless 
of weather or gas volume. 


One touch of the adjusting screw and you will know why NATIONAL of California regulators 
have won the test of time. Made by an organization with nearly half a century of experience 


in the fields of high pressure gas equipment design and manufacture, you can rely upon 
these products. 


These regulators will require reconditioning but seldom; but, when they do. this job has been 
so simplified that any competent repair man, anywhere. can do so easily. . . 


write for free brochure no. 4 —44 poges packed with interesting information and 30 color and black & white pictures, 


NALIONA Welding equipment COMPONY... 212 sremom eh 


street san francisco 5 california 
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30 YEARS AGO 


(Taken from the. Welding Engineer of 


Septembe r, 1928) 


n editorial cites the need for 
ucation in engineerin ls 
the t r wplication and 

71 J I WwW Schools are 
jging behir TO 





e industry's | 


editorial states that 


they ] Vv 
t! jing process 
licapping themselves 
jing tl niversal accept 
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30 YEARS AGO 





30 YEARS AGO 
Look ing for a 30 YEARS AGO 
resistance-welding electrode sues welding. Wedaasdey 


not easily beat by the Philadeiphia’ Section of 


sustained heat? oreaide at a technical session dur 


Sé 


ng which J. W. Meadowcrolt, as 
sistant works manager, Budd Mfg 
o., will present a paper j 
Order AMPCO-WELD" for your high-temperature ing in the automobil dust 
applications. ee oe ate J I 


Send for catalog, price list, and name of your distributor. erecting a building by weld 


| | 1 r R K il 
>| 4 1ucts ( xy 
+ utti 1Y th + ] 
ld l be resented. A. G 
ler ast pI jent AW 
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He'll tell you that 
“DYNAPOWER WELDING CABLE 


is the best because of its exceptional flexibility, 

extraordinary strength, extra-long life... 

and it is readily available from a network of 

warehouses across the country. Furnished on 500 or ; 

1000 ft. “no-charge” reels or in coils. j j | 


When you call for cable — call for Carol. 











CAROL CABLE COMPANY “PB o 


Division of the Crescent Company, Inc., Pawtucket, R. |. 











for hard surfacing... 


‘MEKAY 





smooth operation 
high deposition — ; 


uniform, é 
wear-resistant deposits 


controlled chemistry 
wide range of analyses 


Years of research, development and experience in 
welding electrode manufacturing are combined to make 
McKay ‘‘Tube-Alloy” the most efficient and economical 
wires for automatic and semi-automatic hard surfacing 
applications. Tube-Alloy wires lay down sound, clean 
weld deposits of controlled composition and hardness. 
The closely compacted tubular wires feed smoothly 
and evenly. Deposition rates are double or more over 


manual operation . . . thus greatly reducing overall 
hard surfacing costs. 


COMPANY 





actor Rails DTi tonal -am ace) i-ta3 
BE-ALLOY BU WIRE TUBE-ALLOY 252 











= SSSA 
SS S S SS SS 
Se SSS 
SESS 
S355 
SSS 
= Ss 
SS 
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write for 


* 1005 LIBERTY AVENUE 


laleh ai macelii-1a-) 
TUBE-ALLOY 258 





HARD SURFACING CATALOG 


AUTOMATIC & SEMI-AUTOMATIC 


PITTSBURGH 22, PA. 





3|O |= 


Shovel Bucket Teeth 
TUBE-ALLOY 218 
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Las/, minute news of interest to those engaged in joining and severing materials. 


- « Picker X-Ray Corp., White Plains, N. Y., has been 
acguired by C.I.T. Financial Corp., New York City. Picker 
will continue as autonomous organization. Announcement made 
by Picker President Harvey Picker and C.I.T. President 
Arthur 0. Dietz stressed that latter firm's financial re- 
sources will enable Picker Corp. to expand research and de- 
velopment programs. 








- « Structural tests on experimental all-welded truss panels 
for military tactical bridge are being conducted by Army's 
Research and Development Laboratories. Alcoa fabricated 
panels from 5456 plate stock. More details in October's WE 

- « Electrode price increase may be in offin now that 
steel was hiked from $4.25 to $4.50 a ton. Some manufac- 
turers are playing waiting game, much like steel industry 
itself did. 








- « With steel and aluminum prices on rise, it was some- 
what of surprise when stainless-steel plate was reduced 


about 6%. 


- « Westinghouse says a chemical bond has been achieved 
between aluminum and electrical porcelain, without addition- 
al filler or heat treatment. Seal is achieved by contact of 
ceramic material at high temperature to molten aluminun. 














- « Another Westinghouse achievement: automatic flame-cutter 
with electronic tracer capable of following pencil-line 
drawings. It's called “Linatrol." 


- « High-strength weldable aluminum alloy is used in hulls 
of new lightweight armored vehicle being built by Food 
Machinery & Chemical Corp. for the Army. Kaiser is supply- 
ing aluminum to firm's Ordnance Div. at San Jose, Calif. 

- « Air Reduction Sales Co., New York City, will build 

new oxygen and nitrogen producing plant in Armourdale dis- 
trict of Kansas City, Kan. Monthly capacity will be 


5,000,000 cu ft; operation is scheduled for December. At 
that time, Airco's Kansas City, Mo., plant will be closed. 





























4 | . 


How Engineered Oxygen Cutting Can 
Increase Your Profits 


A new concept in cutting machine techniques 
may revolutionize your thinking on what can 
be accomplished by oxygen cutting equip- 
ment. Messer cutting machines feature a dis- 


tinctive design and construction. 


For Greater Accuracy 


Through a completely engineered system of 


operation, you can now achieve new stand- 


Mee 


ards of accuracy in precision workmanship! 
This means improved production efficiency in 
many industries where metal-working is in- 
volved. Messer machines can SAVE YOU 
MANY DOLLARS. 


Revolutionary Design 


Relatively new in the U.S.A., Messer is the 


acknowledged leader in cutting machine 


Messer Cutting 
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design throughout Europe and in other 
countries. Now in America, Messer cutting 
machine versatility of design permits greater 


shop flexibility and the increased use of auto- . ~<a 


New = 


Unlimited plate area or complex cutting operations present no 


mation that leads to greater profits. problems to Messer equipment. 


If you use—or could use—oxygen cutting ma- 
chines—it will pay you to check now on what 
Messer can offer you. Write for full information. 
No obligation, of course. MESSER CUTTING 
MACHINES, INC., Chrysler Building, 405 
Lexington Avenue, New York 17, N. Y. 
Precision Cutting Machines—Oxygen, Nitrogen, 
Argon Plants. 


Complete automation is a key feature of Messer cutting machines, 
as used in this steel mill. 


Machines 
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A.O.Smith developed the exclusive 
techniques and machines for making 
non-corrosive ‘‘lined’’ pressure vessels 
for use in oil refineries, pulp digesters 
and chemical plants. The non-corrosive 
liners are spot welded to the inside of 
the vessel with thousands of welds. 
Square D Welder Control proved itself 
in production by increasing speed, 

adding to the strength of the welds 
and reducing repairs 


SQUARE D £22" 
WELDER CONTROL 


provided these 
improvements 
on one 
hard-to-weld alloy: 


What is YOUR ‘en 7): SPEED 
Precision Welding if > Fh | Increased 22% ! 
Problem? ea : 


. Stainless Steel? | r re i | STRENGTH 





Aluminum? 





Increased 13% ! 


Magnesium? 
Air-Hardenable Steels? 


Low-Carbon Steels? | a) Mae REPAIRS and 
Aluminum: Re) REWORKING 
agnesium Alloys? ray 
Pr N Reduced 85% ! 


Square D has the control to meet your 
exact needs. Write us for Bulletin 8993. 

Address — Square D Company, 4041 
N. Richards Street, Milwaukee 12, Wis. 


now...EC&M PRODUCTS ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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INTERNATIONAL HARVESTER COMPANY 


oe, 
~~ BLH 


ALCOA JB. 
Naw: ALUMINUM 


J 
4 HAM 








ALUMINUM COMPANY OF AmsERICA 











Kaiser 
STEEL 

















F pETHUEHENy 
TEE 
OSTER J WHEELER ay GENERAL ELECTRIC COMPANY 


WHY 93 OUT OF 100 


leading corporations use Worthington positioning equipment 





It’s a fact. Of the 100 largest industrial Conservative ratings are another. 
corporations listed in the latest For- Refusing to compromise with quality, 
tune Magazine Directory, 93 are users. Worthington engineers positioners to 
One reason why leading manufactur- deliver, year after year, the rating 
ers have turned to Worthington is good stamped on the nameplate. 
service. With distributors in all princi- Pick your next positioner from 
pal cities, a Worthington specialist is Worthington’s complete line. For more 
always nearby to help solve your posi- information write to Section 55-1, 
tioning problems. Worthington Corp., Harrison, N. J. 





Worthington welding positioner wo RT | 3 & G r oO ND 
n Foster Wheeler’s Mountaintop, 


P nnsylvania, plant. 








TRADE MARK 


Flux-Couated 
Bronze Rod 


No. 25 M 
for 
Braze-Welding 


Tus triple-purpose OXWELD 
bronze rod is ideal for braze- 
welding steel, cast iron, and 
malleable iron: for building up 
wearing surfaces: and for fusion- 
welding brass, bronze, and cop- 
per alloys. 

Welds made with OxwELpD No. 
25M rod average 40% stronger 
and are more ductile than welds 
made with ordinary bronze rods 
under similar conditions. Pre- 
coated during manufacture, Ox- 
WELD No. 25M Flux-Coated Rod 
automatically introduces into the 
weld exactly the right amount of 
flux to insure both thorough 


The terms “‘Linde,”’ “‘Oxweld,”’ and “Union Carbide" 
are registered trade-marks of Union Carbide Corporation 
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cleansing and uninterrupted tin- 
ning action. This speeds your work 
by permitting you to give full at- 
tention to deposit of weld metal 
and control of the molten puddle. 

OXWELD No. 25M Flux-Coated 
Bronze Rod is available in 1/4-, 
3/16-, and 1/8-in. diameters from 
your nearby LINDE Distributor. 
For further information write 
LINDE COMPANY, Division of 
Union Carbide Corporation, 30 
East 42nd Street, New York 17, 
N. Y. Offices in other principal 
cities. In Canada: Linde Com- 
pany, Division of Union Carbide 


Canada Limited, Toronto. 


ei Site). 


inde fe7 Ni i=jie) 5 


TRADE-MARK 


Letters... 


Letters should be addressed to: The 
Editor, WELDING ENGINEER, P. O. 
Box 28, Morton Grove, Ill. No letter 
will be published unless signed, but 
your name will be withheld if re- 
quested. 


Welding saves $50,000 


Sir: Baltimore 


In view of your comment about the 
New York Times in ‘Between Passes 
(July, 1958), you might be interested to 
know that the Baltimore Sun newspa- 
per, every bit as old and substantial as 
the New York Times, constructed their 
new plant built in 1949 as an all weld- 
ed structural steel frame selected as an 
alternate to a riveted job. 

This welded structure, because con- 
tinuous moments were used, was better 
than the original riveted layout. In ad- 
dition, the welded job saved 332 tons 
of steel this saved the Sun over 
$50,000 at the then erected prices for 
structural steel 

Incidently, | wish to congratulate you 
on the July editorial. 

Van Rensselaer P. Saxe 
Engineer 


Mixed emotions 
Sir: 
Pasco, Wash. 

It was with equal emotions of grati- 
fication and bitterness that | read in the 
June issue of Welding Engineer the ar- 
ticle entitled “Who is a certified weld- 
or?” (p. 70) by W. R. Stevens of the 
National Certified Pipe Welding Bureau. 

The gratification . . . because at long 
last something is being done to remove 
the awesome burden of perpetual, re- 
petitive and totally unnecessary testing 
of weldors when they complete one job 
and go to another. 

Many weldors feel bitterness that 
progress has been so slow. How many 
other craftsmen must place their chances 
of employment in escrow each time they 
change jobs? If the weldor is guilty of 
one small error in workmanship while 
under such an emotional strain, his 
chances of earning a livelihood on that 
particular job is immediately forfeited. 

| do not wish to be misinterpreted. | 
am in favor of testing weldors, but the 
generally accepted system of retesting 
for each employer clearly indicates the 
deplorable lack of coordination in the 
welding industry. Periodic testing only 

. should replace the system of retest- 
ing for each new employer. 

The time is long past due for the 
welding industry to coordinate _ its 
strength, energy and resources and rise 
up in indignation against the buffetings 
of other trades, unions and certain fed- 
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namely the NLRB, and 
recognition in the 
Welding has 

the idiotic and archaic no- 
President war labor 
8 that welding is a ‘tool 


ike a saw or 


nahttiyl 
ghtfu 


ina nc 
U Inc 


Justry 


Wilson's 


hammer, 
sible alternative is there 
rienced weldor but to feel 
ger and resentment against a 
ng that states categorically thal his 
of experience are a ronentity. 
how long does it take to learn 
of the use of a hammer, 
ench? 
cellent editorials deploring the 
se of welding design and 
g in many phases of metal fabri- 
would no longer be necessary 
leaders of the welding industry 
1 assume as their primary goal the 
recognition of welding as a craft, en- 
ying the some dignity as any other 
neta! working craft 
The U.S. Navy, to my knowledge, has 
en a leader in research, de- 
nd utilization of welding. 
ecognizes welding as a craft 
ian personnel, and treats 
hat justification can private 
stry find for its continued suppres- 
f so important a metal joining 
process as welding? 
The principles of the National Pipe 
Nelding Bureau appear to me to be the 
preamble of the weldor's emancipation 
from the bondage of obscurity 
Mr. Jefferson, while devout and 
desire for welding to 
are only lopping off branches 
yu should be chopping at the 
roots of our troubles. Let us devote our 
nergies toward the recognition of 
welding as a classified craft first. | feel 
ertain that then the main hurdle would 
complete, and with a small amount 
f effort our other goals could be real- 


Allen Short 


Congratulations 


Portsmouth, N.H. 


Again we thank you for an even bet- 
ter Fact File, Mid-June edition. We like 
lead article “The meaning of weld- 
A similar informative article on the 
welding of dissimilar metals would be 
most helptul. We get many questions on 
or joining different metals. 
There should be some general rules 
trom basic facts. For example, | have 
always tried to avoid too much copper 
and together, but am not 
much of these elements 
can cause how much trouble .. . 
The discussion of procedures we had 
at St. Louis during and after your pan- 
el's discussion of ‘Practical shop op- 


overlays on 


chromit mM 


sure just how 


erations’ is bearing fruit—we 
hope. The foreman welder at Ports- 
mouth and | are assembling material 
and slides on ‘Practical welding pro- 
cedures.’ We expect to have a paper 
ready for Chicago in April. We have 
some good examples that have pro- 
duced good results. 
Again, congratulations and thanks, 
S. |. Roberts 
Welding Engineer 


some 


Welding prominence 
Sir: Vancouver, B. C 


We of the B. C. Welders Association 
wish to have welding established as a 
trade on a national basis and are pres- 
ently gathering information as to why 
it should be established as such 

Knowing of your fine work, and vast 
experience in the welding industry we 
feel you men are most qualified to as- 
sist us in supplying such information 

We would appreciate it very much if 
you could find time to help us in our 
endeavor. 

H. F. Fowler 


Early patents 
Sir: Pittsburgh 


In your August, 1958, article in the 
WELDING ENGINEER (‘The fundamen- 
tals of welding engineering,’ p. 41), 
reference is made to the submerged- 
arc welding process patents issued in 
the year 1933. 

National Tube Div. originally de- 
veloped the submerged-arc welding 
process and . . . a patent was issued 
on Nov. 18, 1936, to B. S. Rubinoff, S. 
E. Paine and W. E. Quillen. It was U. S 
Patent 1,782,316. 

In 1930 a pipe mill was constructed 
at McKeesport, Pa., by National using 
the submerged-arc welding process. 
Forty ft lengths of 14 by 30 in. OD and 
30 ft lengths of 24 by 72 in. OD pipe 
were produced. The capacity of the 
mill was four miles of pipe per day. 
Automatic 600 amp, 32 volt welding 
machines with 3/16 in. bare wire elec- 
trodes were used. After welding, the 
pipe was sized in a press 

This process was later applied to the 
longitudinal weld on the inside and 
outside diameter of large diameter line- 
pipe by Western Pipe & Steel Co., 
which today is part of the Consolidated 
Western Steel Div. of the United States 
Steel Corp. In 1949 Consolidated West- 
ern Steel Div. was granted a patent for 
the tandem electrode which is now 
used in the production of large diame- 
ter linepipe by the submerged-arc weld- 
ing process. This patent, No. 2,489,000 
was issued to C. A. Babbitt on Nov. 22, 
1949. 

Arthur Wilder 
Chief Metallurgist 
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LINDE Distributor 


has it — 


1. Service 

Every authorized LINDE Distributor is 
an independent local businessman who 
knows your welding and cutting needs, 
has them ready for you, and satisfies you 
promptly. 


2. Know-How 

LINDE Distributors are welding supply 
specialists. Their technical background, 
practical experience, and knowledge of 
local industry can help you with your 
welding and cutting problems. 


3. Superior Products 

Your LINDE Distributor carries a com- 
plete line of industrial gases, equipment 
and supplies for your welding and cut- 
ting requirements. He handles only high- 
quality products of proved efficiency and 
best suited to your individual needs. 


A telephone call to your nearby Linpe Distribu- 
tor will bring you the benefits of more than 50 
years of LINDE COMPANY’s pioneering and leader- 
ship in welding and cutting. If you don’t know 
your local LINDE Distributor, look in your classi- 
fied telephone directory. Or write for further in- 
formation to LINDE COMPANY, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 
York 17, N.Y. In Canada: Linde Company, Divi- 
sion of Union Carbide Canada Limited, Toronto. 


tnde 


The terms “Linde” and “Union Carbide” 
are registered trade-marks of Union Carbide ( orporation 


ei Site). 
bed Noi =i]e) = 
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Welding Wire: Cost-saving 





e Production men who are conscious of both cost 
and quality agree that a top-grade weld demands the 
right welding wire. Only by using wire with an 
analysis suited to the material to be welded can 
consistently sound welds—free from porosity and 
internal cracks—be produced. Use of the right wire 
means fewer rejects, less waste, lower costs—plus 
better performance of the finished part or product. 

Experienced welding men have long found PAGE 
a most reliable source of welding wire for all their 
regular and special needs. The wide range of PAGE 
analyses—33 of them—makes it possible to select 
the exact wire that produces the kind of welds that 
lower production costs and increase profits. 

PAGE experience, talents and facilities are avail- 
able to you at all times. We have been exclusive 
wiremaking specialists for more than half a century, 
and are in an ideal position to furnish our customers 
with the right wire for each specific need. Further- 
more, we have developed a broad packaging pro- 
gram which saves our customers time and money by 
supplying wire packaged to meet any requirement. 

These factors, plus PAGE’s nationwide set-up of 
conveniently-located distributors, backed up by 
nearby PAGE warehouse stocks, help make it eco- 
nomical and profitable for you to standardize on 


PAGE Welding Wire. 
E. offers— 


33 ANALYSES 


...the right analysis 
for your welding job 


There are 33 different analyses in the PAGE line, 
covering the broadest range of applications: submerged 
arc...inert gas...tungsten or metal arc...oxy-acetylene 
gas welding...metal spraying. 


For example— 


ANALYSIS A-S-65...Here is a reasonably priced hard 
facing material which, with inert gas or a neutral flux, 
will deposit a machinable overlay ranging from B-95 to 
B-99 Rockwell Scale Hardness. This overlay work 
hardens under impact up to C-10 Rockwell and has 
unusually high resistance to abrasion or erosion. 

It is also much used for build-up where a high-priced 
final layer of hard facing material in the range of Rock- 
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well C-35 to C-45 is required, as the durable yet elastic 
build-up of A-S-65 cushions the shock of impact on the 
very hard surface layer and prevents spalling and 
cracking. A-S-65 is also extensively used with oxy 
acetylene welding, producing the same results as given 
above for inert gas or submerged arc welding—a very 
versatile member of the PAGE Line of Welding Materials. 


For example— 
ANALYSIS A-S-ARMCO IRON...For many years, 


“Swedish Iron” has been renowned for its purity and 
dependability. However, in the United States, Armco 
Corporation has been steadily producing its ‘“‘Armco 
Iron”? with a guaranteed total quantity of other ele- 
ments of less than .10%. 

This pure iron is used by high-quality producers who 
must know within fine limits just what analysis they 
start with. 

For very limited analysis ranges, where alloying ele- 
ments are to be added, either through the flux (sub- 
merged arc) or through the coating (shielded arc 
manual welding), the particular user insists on 
A-S-Armco Iron Filler Metal—obtainable only from 
PAGE. 

NOTE: previous advertisements in this publication 
have included brief descriptions of PAGE Analyses 
A-S-8620, A-S-6150, A-S-30 and A-S-NAX-9115. De- 
tailed information on all 33 PAGE analyses is contained 
in our Welding Wire Comparison Chart DH-1218. 


conee) ane ets TRENT ™ 
a 


Write fo f—W eldingWire Comparison Chart DH-1218 
(shown above). This highly informative four-page chart lists 
detailed analyses of PAGE automatic welding wires, metal 
spray wires, bare electrodes and gas welding rods. Also 
shows uses and physical properties, including: tensile strength, 
elongation, Rockwell hardness. Chart lists virtually all com- 
petitive makes. 


Write for—submerged arc and inert gas welding wire 


‘Folder DH-402A...also gas welding rod Booklet DH-1277. 
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This message is for men who are vitally concerned with such 
welding problems as maintaining a smooth flow of production... 
preventing excessive rejects ...and insuring trouble-free,economical, 


profitable operation. 


and Profit Factors 





AGE offers— 


Packaging to 
meet your needs 


PAGE Welding Wires are packaged in a wide variety of 
ways—for the most complete protection and the utmost 
convenience in handling, in stocking and in use. Here 
are some major types of PAGE packaging: 


1. Paper Wrapped Coils 2. Coils in Cartons, Palletized 
3. Bare Coils (packed in Leverpaks) 


4. Masonite Reels 5. Payoffpaks 6. Payoffpallets 
7. Gas Rods in Burlap-wrapped Bundles 
8. Stainless Gas Rods in 10-Ib. Tubes 


For example— PAYOFFPAKS 


Up to 700 lbs. of wire, without a single weld...coiled 
1round a fiberboard cylinder within a fiberboard drum 
...ready to be smoothly unreeled to the welding head 
for automatic or semi-automatic welding! Eliminates 
costly machine down-time for coil replacement. Payoff- 
paks come in three sizes: 20” diameter (holds 250 or 
500 lbs.); 23” diameter (holds up to 700 lbs.): 


Wrapped Cols Welding Wire 
Coils in Cartons in Coils 


This Chart Shows How PAGE Offers _ 
The Exact Packaging You Want stocweses 
Sem. 
PACKAGING + Welsng 


Hendy Revs 





PAGE WIRE for > 
pped in woterproof poper 
polletired | 


nm individvel certons, single or 


coils, paper-ond-buriap 


a 7 | lv 
lvl | || 

: vanes ivi _ iw] 
Write for—PaGcE Welding Wire Packaging Chart 


This useful chart shows the many kinds of packaging 
of PACE Welding Wires for each type of welding. 


+ _— 
p-wropped 50-lb bundles of bore wire electrodes 
18° lengths 


co Page Steel and Wire Division 
AMERICAN CHAIN & CABLE 





Now—about Delivery... 


YX ej > offers— 


Availability 
from local 
stocks 


e Here is a handy service that not only gets you the 
welding wire you need when you need it, but saves you 
money by making it unnecessary for you to tie up a 
sizeable investment in wire inventory. 


You can get the exact PAGE automatic welding wire 
and welding rods your job requires direct from your 
nearby PAGE Distributor. Located at many points from 
coast to coast, PAGE distributors carry sizeable stocks 
for your convenience—and they are backed up by PAGE 
Warehouses at the strategic locations shown below. 
Close cooperation between PAGE distributors, PAGE ware- 
houses and the PAGE mill is your guarantee of prompt, 
intelligent, individual service on your specific needs. 


ACCO 





Monessen, Pa,*, Atlanta, Chicago*, Denver*, Detroit, Houston* 
Los Angeles*, New York, Philadelphia*, Portland, Ore. 
San Francisco*, Bridgeport, Conn. 


"indicates PAGE warehouse stocks 
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for Better 
Values 





4 in 1 
3 in 1 
ly, 2 in 1 


WELDERS / 
POWER PLANTS 


FIREBALL AMPERAGE RANGES 
Tungsten Inert Gas Metallic Arc 


DC AC DC AC 
35-100 K = Oe 35- 80 35-100 


Hercules (Lycoming design) 85-225 65-160 7§-1AZ5 65-160 
air cooled engine 170-375 150-375 125-350 110-400 


DAH-350 FIREBALL four-in-one model is the only complete unit made to incorporate an ac-dc 
welder for (1) metallic arc, or (2) tungsten inert gas welding, plus (3) ac power plant, and (4) 1 
KW dc power while welding. Twelve separate amperage ranges as shown above. Additional 
standard equipment features include a polarity switch, either continuous or ‘‘start only’’ high 
frequency and an automatic inert gas control panel with solenoid valve and postflow timer. Rated 


output at 100% duty cycle: 250 amps de tungsten arc; 300 amps ac tungsten arc. Generator: 
10 KW of 115/230v, single phase, 60 cycle ac. 


DA-300 BIG RIG. Combination ac-de welder, plus an ac power plant, plus 1 KW of de power while 
welding, give this model three-in-one versatility. Generator rated at 10 KW of 115/230v, single 
phase, 60 cycle ac. Welding ranges in amperes are: (de) 75-175 or 125-350; (ac) 65-160 or 110- 
400. Rated output at 100% duty cycle: 250 amps de at 40 volts and 300 amps ac at 40 volts. 


D-250 ROUSTABOUT provides a two-in-one arrangement whereby either of two de welding current 
ranges — 75-175 amps or 125-350 amps — and 1 KW of 115v de auxiliary power are available 


simultaneously. Rated output is 250 amps at 40 volts, 100% duty cycle. Generator produces 10 
KW of 115/230v, single phase, 60 cycle ac. 


All models offered with skids or trailers. Complete specifications and prices sent promptly. 


N, WISCONSIN 


* 
mite Electric Manufacturing Company, Inc. arrcero 


EXPORT OFFICE: 250 East S7th St.. New York 19. W.Y 


© Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
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BETWEEN PASSES 


anything finer? 

Twas no exaggeration when we 
entitled an April article “Welded 
yawl cops cups.” For the Dyna, an 
aluminum yawl whose fabrication 
was described in that piece, has 
gone on to greater fame—adding 
two more cups to her owner's 
trophy case. The sleek 57-ft craft 
took top honors in both the Port 
Huron-to-Mackinac Island and the 
Chicago-to-Mackinac races. 


nuclear abc's 


The Babcock & Wilcox Co., 
New York City, will train the 
licensed engineering officers of the 
NS Savannah, the world’s first 
nuclear-powered merchant - ship. 
The program will provide instruc- 
tion in reactor theory as well as in 
engineering and operation of the 
ship’s reactor now under construc- 
tion by B&W. States Marine Lines 
previously had been chosen as gen- 
eral operating agent for the Sa- 
vannah. The welded nuclear-pow- 
ered vessel is being built by New 
York Shipbuilding Corp., Camden, 
N. J 


translations, nyet? 


The U. S. Department of Com- 
merce has organized a 
Technical 


Foreign 
Information Center to 
translations of Soviet 
technical data. Services of the new 
office will include publication of 


provide 


abstracts of all articles appearing 
in 141 
translations of important sections 
of Referativnvy Zhurnal (the Rus- 
sians’ own abstract journal), and 
a semimonthly 


Soviet technical journals, 


review of various 
areas of Soviet science compiled 
by the Central Intelligence Agency. 
Abstracts of each issue of the 141 
journals may be purchased on a 
subscription or single-issue basis, 
as may the CIA’s Scientific Infor- 
mation Report. The abstract jour- 
nal will be sold only in single 
issues at present, but subscription 
sales may be offered later. 

The Center is part of the Office 
of Technical Services, Business and 
Defense Services Administration. 








daddy of ‘em all 


Would a tunnel across _ the 
English Channel be economically 
feasible? That question was first 
asked back in 1802, and it is be- 
ing asked again. (The answer is 
more likely to be yes, now that 
welding is in the picture). Studies 
now being made are sponsored by 
a group composed of representa- 
tives of the Suez Canal Company, 
the French and British Channel 
Tunnel Cos., the 
Road Federation (Paris office), 
and Technical Studies, Inc., of 
New York City. Among the deci- 
sions to be made: will the tunnel 
carry only railway trains, or auto- 
mobiles as well? The 
hangs largely on development of 
a satisfactory ventilating system. 
While the Channel is only 22 
miles across at its narrowest point, 
the proposed tunnel would prob- 
ably be about 40 miles long, in 


International 


answer 


order to have its openings far 
enough inland. 

If the tunnel is ever built, it will 
be another example of the impor- 
tance of welding. Have you re- 
membered September? 


take a bow 


Only last month, this page re- 
ported on progress the Canadian 
Welding Bureau has been able to 
achieve because of farsighted plan- 
ning (especially as respecting 
codes). Now we see that the Bu- 
reau has instituted another pro- 
gram which might well be imitated. 
It recently sponsored a_ practical 
welding course at Ryerson Insti- 
tute of Technology for about 30 
building officials and _ inspectors 
from the metropolitan Toronto 
area. Eight sessions were conduct- 
ed. Purpose of this training was 
not to make qualified weldors of 
the men (not in that short time), 
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but to “better acquaint inspectors 
with practical problems of weld- 
ing so they might more intelligently 
seek out defects and be better able 
to assess the degree of deficiency 
involved.” weld- 
secondary, 
however, to establishing confidence 
in its practice. 

Next summer, when school fa- 
cilities will again be available, the 
Bureau hopes to conduct a similar 
course for 


Understanding 
ing’s limitations was 


architects, consulting 
engineers and other professionals. 


in this issue... 

Beginning on page 29 is a spe- 
cial six-page feature on welded 
products to help commemorate 
this, the first annual National 
Welded Products Month. On pages 
36-37, you will find a pictorial re- 
view of welded products seen by 
visitors to the Brussels World Fair. 
Some additional facts on the 
“Atomium” shown on page 37: 
its actual size is a 165-billion-time 
magnification of the nine-atom cell 
it depicts; more than 2,000 radio- 
graphs (X-ray and gamma ray) of 
welds were made before the struc- 
ture was approved for service (ac- 
cording to Gevaert Co. of Amer- 
ica); it is a symbol of nuclear 
energy, the key to our future. 

Nuclear energy, incidentally, will 
be the topic of an article in WI 
next month. Don’t miss it! 


“Everywhere | go everywhere | 
look! It’s driving me nuts.” 


23 





How to be LIGHT-HEADED... but sane, SAFE and SOUND! 


No. 4672-A-2Q, 

with “fixed” 

steel Glass- 

holder. 

(#4676-A-2Q A 
has Dowmetal ‘ > : 
‘“lift-front’’ } 
Glassholder). oa 


this FIRIE\[EM combination 
is lighter by... 


eieinaiaiielaiiienl 











with QUICK-LOK 





(Helmet also sold i 

sepa ately with j with 

exclusive F-M QUICK-LOK (SuperLite Cap 

Headgear and has exclusive 

with steel or plas- Polyethylene Sus- 
pension. Also sold 


> “fixed”, 
NEW #4672 5 BE agp — NEW #A-20 separately, as 
metal “lift-front” £A-2.) 


“Combination” — Glassholders.) “SuperLite’’* 
WELDING HELMET SHELL ALUMINUM SAFETY CAP 


402. LIGHTER 


HERE IS THE pair to pick... either as a combination or as separates! The NEW 
#4672 Weld Helmet “shell” is of Fiberglas-reinforced polyester resin... narrow, 
for close-quarter work and deep for full protection! It’s self-extinguishing, non- 
warping. And 3 ounces lighter than any standard helmet! + Fitted with QUICK- 
LOK Attachment to the extremely light SuperLite Aluminum Safety Cap, the 
“combination” is incomparably air-light . . . for easy, all-day comfort. * Famous Fea- 
tures: C-1 Polyethylene Suspension, girder -ribbed cap safety design, quick and posi- 
tive connect-disconnect. * Ask your Welding & Safety Supply Distributor for 
Fibre-Metal’s “light combination” TODAY! 














Sold everywhere! Form “T” describes it. Just ask! 


THE FIBRE-METAL PropucTs COMPANY 


CHESTER, PENNSYLVANIA ®* In Canada: Fibre-Metal (Canada) Limited, Toronto 


OunCEeS 


weighs 
much less 
than any 
other 
helmet- 
safety cap 


No. 676-3-C has #1096 Dow- 
metal “lift-front” Glassholder. 


Famous 


#4-C Head- 

gear has “" 
ratchethead- 

size adjust- J “4 
ment, is free- ‘ 


floating. 


VISIT US AT The NATIONAL SAFETY SHOW, CHICAGO—Booth 179-180 
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This cracked iron housing 
>egged for retirement 


or the company 
they found a new 
would cost $1800, 
iys for delivery, and 
nen during the shut- 


ver to Lawton- 
lding company in 
nia to see if it could 
ir weldors said it 
tly repaired with 
And they 
ook was 8 hours, 5 
inds of Ni-Rod “55” 
also eliminated the 

at and postheat. 


ob In 


Llectrodes. 


days, this 
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pump housing is expected to last till 
the pump wears out, And the total 
cost came to $384, a saving of over 


$1400. 


Good to keep in mind and on hand 

The example above brings out two 
good points. One it’s a good idea 
to keep Ni-Rod “55” in mind for 
emergency repair of cast 1ron parts. 
Two...it’s even a better idea to keep 
a supply on hand to meet these emer- 
gencies when they come up 

Ni-Rod “55” makes permanent re- 
pairs possible with a minimum of 
time lost, and with a minimum of 
effort and money spent. It offers you 


a pr ictical w: iv to salvage deft 
castings and to join cast 
other metals. It’s ideal 
ve ~— or — rsize da 
ble Ni-Rod * deposi 
ice as ; good or be tter thar 
metal. And in 9 out 
preheat or 


postheat is needec 


Booklet gives complete data 
“Repair Cast Iron Parts Qu 
and Easily” tells the Ni-Rod 
story in detail. It’s yours f 
ing. Write: 


The International Nickel Company, Inc. 


67 Wall Street .-A\. New ¥ 5, N.Y. 
je Aa AN ane INCO, saint ee 


INCO WELDING PRODUCTS 


ELECTRODES + WIRES + FLUXES 


1958 





WHY WELDORS 
AND MANAGEMENT 
LIKE IMPROVED FLEETWELD 47 

















Improved Fleetweld 47 gives 
that fast, easy operation .. . yet it 
isn’t limited to the flat position. 
Weldors appreciate the smooth 
flowing action! 
Management loves the cost-cutting speed 
and versatility. 
Try Improved Fleetweld 47 on your next flat and 


uphill production job. You'll love it too! It conforms 
to AWS E-6013 and E-6014. 


Write for the new Weldirectory Bulletin 7000.1. 


Lincoln men who know Weldynamics will help you establish procedures, 
select equipment and electrodes for most efficient, low-cost welding. 


The World’ Largest Manufacturer 
of Are Welding Equipment 


YEN 


THE LINCOLN ELECTRIC COMPANY, arr 1745, CLEVELAND, OHIO 
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SEPTEMBER 


m Welding 


Engineer 


ESTABLISHED i916 








[HE TIME is now for the welding industry's first 
National Welded Products Month. 

[his September, 1958, didn’t arrive in a blaz 
of glory—but it’s more than a flash in the pan. 
[here are thousands of persons throughout the 
world who know more about welding now than 
they did a year ago. That’s satisfaction enough 
for this initial effort. 

But what about September, 1959? That, too, 
will be National Welded Products Month, tor 
this observance will be an annual affair from 
now on. We are already making plans for it; so 
ire all those WerELDING ENGINEER readers who 
helped us publicize welding in 1958. 

\ number of men in this small army of welding 
boosters have given us some views on the work 
they did for National Welded Products Month. 
[hey enjoyed it—enjoyed putting into words 
their strong pro-welding feelings, and awakening 
an interest in others. 


\\ HAT pip their efforts cost 


them? Not a dime. But there will be more than 
dimes involved when the fruits of their labor in 
public education are harvested. The crop will be 
reckoned in millions of dollars. 

Obviously, “Remember September” advocates 
varied their approach. To engineers, they could 
speak of metal characteristics, power require 
ments for welding, and production costs. 

lo those unacquainted with welding—well, 
they spoke of items like those pictured in our 
special Welded Products section in this issue. 
\utomobiles, trains, boats, office furniture, trucks, 
musical instruments, kitchen appliances—all out 
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standing advertisements for welding’s strength 
and appearance. And these are but a few of the 


thousands of products now made better, cheaper 


and faster through welding. 


Tek ARE additional thou 


sands of products which could benefit by a switch 
from other joining methods to welding. But there 
won't be any benefit . . . there won't be any 
switch unless you help bring it about. 

You are a welding salesman—no matter if 
you're a weldor out on the line, an engineer, a 
designer, or an advertising copywriter. You pet 
sonally believe in the bright future of welding 
and you have the powel to convince others that 
welding is one of the most important elements 
contributing to the comfort and efficiency of 
their everyday lives. 

The country is still in the throes of a recession 
We don’t know how long it will continue, or just 
what it will take to put all U.S. industry back on 
a prosperity footing. But we do know that it’s 
going to take more than desire alone to effect a 
resumption of normal business activity. 

It’s going to require, for instance, your pat 
ticipation in such worth-while efforts as National 
Welded Products Month. And it’s going to take 
patience: an enthusiastic word today won't work 
miracles tomorrow. 

But when all of us pull together for welding, 
a change for the better is assuredly in the making. 











likes Victor machine ‘Torches and Tips 


_ $0 wat YOU, because you get travel speeds from 0 to 180” per minute, forward or reverse, with 
0 | VU-120 portable flame-cutting machine. It cuts straight lines, circles, square or bevel kerfs 
on arkable accuracy. Wide speed range enables you to adapt travel carriage to many automatic weld- 
ng applications, using either submerged or inert arc 


HERE IT’S SHOWN cutting with a new LPCG machine cutting torch and tip — one of a new series designed 
to give maximum efficiency with natural and propane preheat gases. Remember, Victor torches perform 
best when you use genuine Victor tips. 


For the torches and tips that cut your costs, call your Victor dealer. 


Wiclon, VICTOR EQUIPMENT COMPANY 


Mfrs. of welding & cutting equipment; high pressure and large volume gas regulators; hardfac- 
ng ing rods, blasting nozzles; cobalt & tungsten castings; straightline and shape cutting machines 


844 Folsom St., San Francisco 7 - 3821 Santa Fe Avenue, Los Angeles 58 
1145 E. 76th St., Chicago 19 


J. C. Menzies & Co., Wholly-Owned Subsidiary 
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Welding 
Engineer 


Presents 


National Welded 





Products Month 


W: LDING in every way Welding at home . . . Welding at play . . 
Welding at work . . . And on the way. Such is the theme of the next five 
pages. 

Such, indeed, is the theme of welding itself. For there is scarcely an occu 
pation or recreation that is not served in some way by welding. The farmer 
plows wheatland with a hardfaced plow. Welded combines reap the 
grain. Welded trucks haul it to market. By the time the wheat has been 
transformed into bread and reached your table, it has probably gone through 
hundreds of operations which depend upon welding in one way or another. 

Yes, the flare of the torch and the crack of the arc are seen and heard 
throughout the land. 

But just what is welding? One dictionary defines “weld” as “To unite 
closely or intimately; join so as to form a single or integrated whole.” 

Welding is far more than this! It is an industry offering a livelihood for 
more than a million people: engineers, weldors, fabricators, salesmen. dis 
tributors, and manufacturers. 

It is an industry worth billions of dollars a year, putting muscle into 
the nation’s economy, creating a higher standard of living. It is a builder. 
A doer. A giant. Without it, we wou'd pay more for less efficient products. 

This is National Welded Products Month—a humble, sincere tribute to 


the men and machines who have made welding what it is today 





WELDING: IN EVERY WAY 


T IS THE WORLDS most famous 
silent partner. Everything useful 
and enjoyable in daily life has ir 


ene way or another been affected 


by it. It is everywhere. It is welding. 


Welding is in the home, on the 
seas, in the factory, on the farm 
even in the stratosphere. From dental 
plates and braces to missiles and 
rockets, it has silently and efficiently 
provided better appearance, design 
and service for the American 
sumer. 


Conceived in the mind of man 


centuries ago, and born of a need for 
better strength and economy. weld 
ing grows stronger every day. Its 
heritage is utility—its future 


limited. 


is un 


Itisa partne! with the giant earth 
movers paving the way for other part- 
ners, the automobile and train. While 
overhead, welding flies with the air- 
liners and surveys the long columns 
of friends it has made 


Generals and scientists depend on 
it to place their satellites into outer 
space, Physicists need welding’s help 
in building their nuclear reactors. 
Manufacturers have designed their 
products to include it—since there 
is no better way of fabrication. 


Homes and buildings. tables, chairs 
and cabinets, washers and drvers. 
typewriters, computers and fountain 
pens these are its partners. Clocks 
and jewelry - Safes and derricks. 
stoves, refrigerators and even the 
welding machines themselves 
pend on welding in one way or an 
other. 


all de- 


Welding supports Texas Towers 
when hurricanes strike. [} keeps ail 
out of light bulbs and keeps water 
inside storage tanks, It helps pro 
duce the notes of a trumpet, the 
good smell of coffee and the food 
on the table. It helps provide the joy 
of a bike ride, the convenience of 
automatic bowling machines and a 
baby’s laughter at a toy. 


Welding is everywhere—it 


is your 
silent partner. 


30 


AROUND the world in 90 minutes, or through the gate in 90 seconds—both rely on 
welding. The satellite above contains an inner ring and an internal framework to carry 
electronic equipment. Both are Tig welded. Iron gates require deep penetration since the 
welds are ground flush before painting. Arc welding with '/s-in. electrodes on light parts 
and 3/16-in. electrodes on heavier parts eliminates warpage and the need for unsightly 
braces. 


CONSTRUCTION of all kinds depends greatly on welding's economy, strength and 
weight-savings. The U. S. Steel Corp.'s prefabricated house has a 4 by 8-ft resistance 
welded panel as its basic component. Wall framing and interior partition units and window 
frames are spot welded 


LANDING craft retrievers built by R. G. LeTourneau, Inc., for the Army Transportation 
Corps are completely welded. Since welding is about the only practical means of fabri- 
cation, these monstrous machines are all of welded design. The semiautomatic submerged- 
arc process is primarily used. 
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LINERS and doors for 
the Norge refrigerator 
have always been resist- 
ance welded. Model 
change-over time has 
been cut as much as 
80°%, with a new auto- 


mated welding line. 


KITCHEN and undersink cabinets made by 


Youngstown Kitchens have always been 





resistance welded and no other means of 
joining has ever been considered. Chair 
and appliances shown are also of welded 
design. 


SEAM and spot welding re- 
placed soldering in 1937 in 
fabrication of Electrolux Corp.'s 
vacuum cleaner, solving an air- 


tightness problem 


BEGINNING in 1929, Westinghouse Electric Corp.'s ap- 
plionces have made use of all resistance welding processes 
arc and Tig welding, and furnace and machine brazing. 
Most products, such as the oven above, can only be fab- 
ricated by welding. Mixers and steam irons (above left 
and below) make use of resistance, gas and arc welding 
in that order, saving an estimated 50°/, in cost over other 
joining methods. Air conditioners (below) have 125 re- 
sistance welds, 80 silver alloy braze joints, 30 in. of arc 
welding, 6 furnace brazed joints and 3 ft of soft soldering. 





? _ rr = 
WASHERS and dryers by Maytag Co. have always 
been welded since the company believes no other 
coining method would be acceptable. Resistance 
welding accounts for about 90-95% of fabrication; 
the rest is done by arc welding. 


we 
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\F you were asked to name Americas most popular sport—don't quess 


baseball, you'd be wrong! Our favorite sport, according to American 
Machine & Foundry Co., New York City, is bowling. More than 20 million 
of our citizens feel at home on the alleys, says the company. And one 
reason for such increasing popularity is this automatic pinspotter 
First conceived in 1937, the machine sweeps up tumbled pins 
replaces still-standing pins in their original positions, returns the ball 


and can even signal the bowler what pins are still erect and whether 


he has fouled-out. Much of its success is due to welding 


WELDING: AT PLAY... 


NOT all recreation is confined 
to solid ground as can be 
seen in this photograph of 
an aluminum runabout and 

its passengers skimming over 

the surface of a quiet 
northwoods lake. Boats like 
this Arkansas Traveler have 
been Tig welded by the 

Southwest Mfg. Co., Little Roc 
since 1947. A survey made 

several years ago indicated 

to the firm that welding cuts 
its joining costs $0.10 per ft 
over riveting. A real saving for 
the company and for 


would-be sailors 


MINIATURIZATION is booming, trumpets 
a recent advertisement. And the 
statement seems to be proved when 
we compare this amusement park train 
with the full-blown steam engine in the 
background. The child's version, built by 
Miniature Train Co. Div. of Allan 
Herschell Co., Inc., N. Tonawanda, N. Y 
is a Vg scale of a GM diesel featured 
elsewhere on these pages. Welding 

has been considered indispensable to rn . 

its fabrication for the past 30 years at SRS RMNNNRNONINR “SEZ ere eee 

which time it replaced rivets, threaded ; 

pipe fittings and bolts. Tig and 
resistance welding are extensively used 
because many of the train's parts are 
aluminum. Supporting these workhorses 
are gas and metal-arc welding. 
A company official recently told 
WELDING ENGINEER that welding saves 


about 30% over other assembly methods 





EARTH-moving equipment and tractors 
such as the one on the left by Caterpillar 
Tractor Co., use a large amount of welding 
in fabrication, from the C-frame hoisting 
the shovel, to the engine covering. Cost 


and weight-savings dictate welded design 


EVEN the resistance welders themselves are fabricated by we'ding 
Only one or two of the above Expert Corp. welders have been 
built, but they were designed for welded construction—the most 


practical and economical method 
BAND instruments by C. G. Conn Ltd. are constructed by 


brazing all lap and butt seams and silver soldering all straight 
tubular assemblies. Brazing has always been used on the tapered 
since it is the only practical method. 


WELDING: AT WORK .... 


OFFICE furniture of lighter gage materials has 

always been primarily resistance welded. Strength, 

rigidity and production speed, as well as irregularity- 

free surfaces, are the main advantages. Typewriters, 

files. chairs, desks and even fountain pens are welded. SPIRAL scroll cases for hydraulic turbines manufactured by Allis- 
Chalmers Mfg. Co., make extensive use of welding. Cost savings on 
the cases totaled 25°% with a 30% weight-savings. Total cost savings 


was 9°, with a weight savings of 5%. 
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LUXURY, quality and strength are built-in characteristics of this unitized-body Lincoln. Weldors make slightly less than 10,000 spot welds 
on every car that rolls off the assembly These welds insure a quiet, comfortable ride for 


passengers, 


LEFT: Here it is, the most recent mode of transportation—the heli- 


copter, Sikorsky Aircraft, Stratford, Conn 
welding: gas, arc 


says it has always used 
flash and brazing. This is its newly introduced 
model, the $-62. BELOW: Aptly termed the 


Boxcars of the Road,” 
trucks have | 


ong been welded. This one was resistance welded by 
Fruehauf Trailer Co., Detroit 


the, 


who banished rivets in the 40's when 
y found welding could save them approximately 15°/, per unit 


THE train that “knew it could" because of welding . . 


. is fabricated by Electro-Motive Div. of GM in its La Grange, Ill., shops. The firm 
has used welding since 1924—chiefly metal-arc—because the method saves them from 50% to 100% over other joining methods. 
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This firm is... 


Mig, lig operations used 
to produce 1,000-lb bombs 


for Navy pilot training. 


PRACTICE BOMBS, and plenty of them, are needed to 
sharpen the eyes of U. S. Navy pilots. 

\s a result, Pastushin Aviation Corp., Los Angeles, 
Calil., a ploneer in manufacturing jettisonable aircraft 
fuel tanks, carried its production know-how a step further 
and started to produce 1.000-lb bombs. 


Brunt of the production load was placed on two 
welding processes: Mig (metal inert-gas )and Tig (tung 
sten inert-gas) welding and Tig spot welding. Incorpo- 
rated into nine mechanized and five manual welding 
stations, this equipment (furnished by Linde Co.) pro 
vides the speed, economy and flexibility needed to fab- 
ricate a streamlined product at lowest cost. 

The 14-in.-diameter bombs are made from 16-gage, 
cold-rolled 1020 sheet steel. Conical sections for the 
nose and tail cones are joined at a speed of 50 in. per 
minute with a mechanized Tig torch equipped with a 
cold-wire feed unit. 

Flanges for the filler caps are welded in place with 
a Mig welding machine. The torch is mounted on a 
erank-driven arm. Each cireular joint is completed in 


only OU seconds. 


Nose caps are Mig welded to the end cones in just 
27 seconds, and fins are joined in 40 seconds. These 
sections are then joined to the main assembly with a 
Tig spot welding gun, Unlike resistance spot welds, the 


high-quality Tig spot welds are made at top speed with- 
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...with 2 speedy 


welding methods 


by Raymond L. Downing 


out requiring access to both sides of the joint—an im 
possibility on this job. 

After girth joints are Mig welded, the bombs are 
painted and shipped to the Navy. The argon-shielded 
processes produce good welds fast, and eliminate the need 
for finishing operations: advantages that cut production 
costs to a minimum. 


FLANGES for filler caps are Mig welded to nose and fail cones. 
Then, while o fixture turns the assembly under a stationary torch, 
as shown above, a nose cap is Mig welded to a nose cone in 27 
seconds. Hand switch controls welding. 





saldatura ... 


Welding, too, 


is on display 











at the Brussels 








Unique artistic and 


most of which could not have been 

fabricated by methods other than 

welding, have excited the interest of 

every visitor to the Fair. The {Ws 

Information Center reports that even 
, 


the railings at the entrance to this 


exhibit hall are welded. 


< 


Though the items on display inside 





have been the object of some criticism 
at home. {mericans abroad pratse 
en masse the U.S, pavilion, Welding 
aided in the fabrication of some basic 
components of the structure, u hich 
visitors from other countries have 
termed, “the most beautiful 

building at the Fair.” 


) 


{crobatic skill and daring were 
expressively captured by the artist who 
welded this decorative unit 





one of many 
sprinkled throughout the grounds 
in Brussels (| see opposite page). 








srluueissrn... soudure...svarochnoe ... soldadura 


» 


1 king and his queen proudly sit on their 
throne as the thousands of daily visitors 
to the Brussels Fair troop by their 
podium, This modernistic sculpture 


also is a product of artistry in welding 





The “Atomium”™ is to the Brussels Fair 
what the trylon and perisphere was to 

the New York World’s Fair of 1939. Ir 
its finished state, the structure represents 
a metal crystal arranged in a body- 
centered cubic lattice of 9 atoms. Towering 
above the grounds, the Atomium is a 
tribute, not only to welding design, but 


to the unobtrusive appearance 
of welds themselves wy 


i 


f 


‘i 


, Welded free-forms in a cool and 
refreshing setting provide foot-sore 
visitors to the U. S. pavilion with 
a welcome reason for a pause in 
their tour of the vast Fair area. 





SURFACE of broken anvil is 
prepared for braze welding. Note 
overlap sheer margin. 








Braze welding saves 


IN SEPTEMBER, 1957, an 8,000 lb 
forging hammer at Jessop Steel Co.. 
Washington, Pa., struck what seemed 
to be its final blow until weld- 
ing stepped into the picture. 

The 60-ton, semi-steel anvil of the 
forging unit had cracked and a 500 
lb chunk had broken from the side. 
bringing production to a standstill. 

Dovetails in the anvil top had pre- 
viously been repaired by inlaying 
steel blocks in the damaged area. 
Although this temporary repair had 
prolonged the use of the forging 
equipment for several months, re- 
moval of metal for the inserts had 


*President, Maintenance 


Engineer ing 
Corp., Pittsburgh, Pa 


38 


greatly weakened the iron section. 


Production schedules demanded 
immediate replacement of the unit's 
production capacity—either by in- 
stalling a new anvil or by making 
suitable repairs. The problem was 
turned over to Maintenance Engin- 
eering Corp. of Pittsburgh, Pa. 

Armed with case histories of simi- 
lar repairs made over a period of 
several years, the corporation pre- 
sented a convincing and workable 
three-point solution to the problem. 
(1) Entire sections were to be 
braze welded to replace the two steel 
inserts in the dovetail area—as well 
as the piece broken from the anvil. 


by R. L. Reetenwald 


REPAIRED anvil showing built-up 
area required 2,350 lb of bronze 


to this... 


(2) The anvil was to be machined 
in place to original print dimen- 
sions. 

(3) A hard, wear-resistant bronze 
was to be added to the dovetail sur- 
faces. 

Cost-wise, the proposed mainte- 
nance repairs totaled only 20% of 


a new anvil’s replacement cost. 


Actual welding time was planned 
in separate steps of 10 to 12 hours 
each. 
the anvil 


After careful preparation of 
chipping all surfaces 
smooth and providing overlap boun- 
daries around the periphery of all 
areas to be welded—the preheat fur- 
nace was laid out. (Earth fill around 


WELDING ENGINEER—September, 1958 





LOOKING like Martians at a cook-out, 
a team of weldors deposit weld metal 
through opening in furnace. Aluminum foil 
and aluminized fibre glass cloth were used 

for protection from radiant heat. 

Extensions added 40 in. to the torch lengths. 

Operation lasted six 12-hour days. 


the invil top was excavated about 
-ft deep and 


room tor 


-ft wide to provide 
preheat fuel.) 

The furnace was built of ll-gage 
plate in the form of shelves slanting 
in at 45 deg—about 12 in. apart and 
on all sides of the anvil. In this way 
the charcoal fire bed could be con- 
trolled for full furnace depth, could 
he 


I 


recharged and cleaned of ashes, 
checked without 
iny disturbance to the furnace, Per- 


and temperature 
forated compressed air pipes were 
laid in the shelves to facilitate draft 
acceleration and ash removal. Pre- 
heat was started about 36 hours 
prior to welding operations. 

wo teams otf five weldors each 
ilternated every 10 minutes. The en- 
tire anvil surface was covered with 
sheet metal, magnesia block insula- 
tion and asbestos paper to hold tem- 
perature and keep radiant heat from 
the weldors. 


When the welding teams were 
ready, a 3-sq-ft section of insulation 
was removed and welding was start- 


d on the longest vertical edge to 
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be filled. Vertical edges were built-up 
a little above horizontal surfaces. The 
torches were then maneuvered to 
overlap the welding areas, in order 
to concentrate at and hold temper- 
ature to the desired level. 

Allowing about 7 to 10 lb of weld 
metal deposit per torch-hour, the 
work was laid out so that entire 
blocked areas were completed after 
each 12-hour shift. As welding ap- 
proached the anvil center, additional 
preheat was provided by jumbo ker- 
osene burners and propane heating 
terches—epplied for approximately 
10 minutes per hour. As each area 
was completed, the insulation was re- 
placed and another work section 
was then opened, 

Protective included 
aluminum foil and aluminized fibre 


glass cloth over gloves and helmets. 


equipment 


as well as arms and other portions 
of the weldors’ bodies exposed to 
excessive heat. All welding torches 
had multiple extensions, 
about 40 in. to their 


adding 
total length. 
Welding operations continued in this 


manner for six working days—12 


RESTORED forging 
unit in operation 
16-in.- 
square steel ingots 
weighing up to 3,000 
lb. 


hammering 


hours per day—with the teams of 
weldors continually changing. 


The repair welding was begun 
with 1,600 lb of 
bronze—the total amount available 
in Maintenance Engineering’s stock 


Anaconda Tobin 


and all nearby warehouses. This par- 
ticular bronze was chosen because of 
its high strength and narrow freez- 
ing range. The latter characteristic 
facilitated build-up of vertical welds 
and overhead positions—which are 
very difficult with more fluid mate- 
rials. 

Recause_ of depleted inventories. 
other materials were tried as substi- 
tutes for the bronze—but it was dis- 
covered that welding time would 
have been doubled. A final 1.000 Ib 
of the bronze was shipped to the 
job site from an associate firm in 
Lansing, Mich. 


The completed weld required 
2.350 lb of %-in. bronze welding 
rod. Other materials consumed: 66 
cylinders of oxygen: 29 cylinders of 
acetylene; 4 cylinders of propane; 
20 gal of kerosene; 3 tons of char- 
coal; 2 tons of coke: 800 lb of as- 
bestos felt: and 33 lb of flux. 

The anvil was allowed to cool for 
five days before machining opera- 
tions were begun. A portable draw 


shaper was then set-up in proper 
alignment with the hammer frame, 
and the entire top surface of the 


anvil—including the two dovetails 
was machined to original print di- 
mensions and tolerance. Set-up and 
machining required the equivalent of 
12 eight-hour shifts. 

The restored anvil has now been 
in operation for one year 
16-in.-square steel ingots weighing 
up to 3,000 Ib—with no indication 
of distress in the repair area. 


forging 





MORTAR base plates of titanium being welded by 
semiautomatic Mig process. Below: Tig welding of 
titanium assembly outside of the controlled 


atmosphere of a welding chamber. 


Mallory-Sharon 
notes that 
whether you use 
Mig or Tig 
when welding 


titanium... 


ABOVE: titanium weldments being 
joined by weldor in controlled 


atmosphere of a welding chamber, 


Proper shielding=sound welds 


TITANIUM is extremely prone to embrittlement by oxygen. 
nitrogen and hydrogen, Titanium is also highly reactive 
at elevated temperatures and readily combines with 
oxygen and nitrogen—and with all known refractories. 

These two characteristics of titanium exert the greatest 
influence on welding, so both face and back of titanium 
weldments must be protected from this contamination. 
In which case, either Mig (metal inert-gas) or Tig 
(tungsten inert-gas) welding becomes mandatory. Both 
processes have been used to join thin sheets, heavy plates 


and forgings—with excellent results. 


Joint designs for titanium being welded by either 
of these processes are similar to those for stainless steel. 
(e.g., butt, fillet and corner welds). 

When butt welding thin sheet, square-butt joints with 
practically no root opening are preferred and filler metals 
are not used. But when sheets exceed 0.06 in. in thick- 
ness, a root opening or single \V-joint design is used 


to insure complete penetration and filler metals are used. 
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For heavy sections, single and double-V butt joints 
are used. while corner welds call for both open and 
closed designs. The number of welds coming together 


at any one point should be kept to a minimum. 


Edge and surface preparation before welding is 
important in controlling contamination and_ porosity 
caused by titanium’s extreme chemical reactivity. To 
minimize contamination, joint edges and adjacent sur- 
faces must be free of scale and other foreign matter. 

Although material received from the mill is generally 
scale-free and requires only degreasing prior to welding, 
hot-formed or annealed material has surface scales. In 
this case, mechanical cleaning—sand or grit blasting. or 
machining—or molten salt bath descaling together with 
pickling in nitrie-hydrofluoric acid solution, are neces- 
sary preparations prior to welding. 

Although the exact causes of weld porosity are not 
known, recommended procedures for minimizing this 


failing are draw filing, abrading and wire brushing. 


WELDING ENGINEER—September, 1958 





WELDING ENGINEER'S 


Engineering Data Sheet No. 216 





CORROSION PROPERTIES OF TITANIUM, ZIRCONIUM, 
TANTALUM AND TYPE 316 STAINLESS STEEL 





Acetic Acid 

Aluminum Chloride 
Ammonium Hydroxide 
Aqua Regia 

Calcium Chloride 
Carbon Tetrachioride 


Chlorine Saturated HO 





Chromic Acid 


Cupric Chloride 


Ethy! Alcohol 


Es 


| 


Titanium 


Zirconium 





5, 10%, 68 F, excellent 


Tantalum 





5, 99.5%; 140, 212 F, excellent 





10%, 95-212 F, excellent 


20, 30%; room-boiling, excellent 


All %, 68-735 F, excellent 





28%, room temp., excellent 





—____—} 


65-140 F, excellent 


28% ; room-212 F, excellent 


65-140 F, poor 


——_—_—- +4 





10, 25%, 95, 121 F, excellent 


20, 30, 50%; 68, 120, 313 F, 
excellent 





1-99%, boiling, excellent 


— 


100% ; room temp.-120 F, excellent 





Room temp., excellent 


Room temp., excellent 








10%, boiling, good 


10, 20, 30%; 68, 120, 212 F, 
excellent 





1-15%, 95 F, excellent 


1-25%; 95 F, poor 





95%, boiling, excellent 


95%; boiling, excellent 





Ferric Chioride 


: 


Formic Acid 


1-20%, 65-212 F, excellent 


= 


65-140 F, excellent 


Stainless Steel 
Type 316 


{= 5%-glacial, 95-390 F, good 


== 


All %, good 


5%-saturated, 95-212 F, poor 





Room temp., good 


95-212 F, poor 


1 
| 
| 

= —4 
| 


10-50%, 95, 212 F, fair to poor 


a ae niall 


1-5%, 70 F-boiling, poor 





2.5-30% ; 65-212 F, poor 


5-30%. 65 F-boiling, excellent 





25-90%, 95 F-boiling, 
good-poor 





H20 Saturated, Chiorine 


Hydrochloric Acid 


Hydrogen Peroxide 
Lactic Acid 
Mercuric Chioride 
Mono-Chioro Acetic 
Nitric Acid 


Oxalic Acid 


Phosphoric Acid 


90% ; 68, 120 vito excellent 





Room temp., excellent 


———-——— -- —— _ — -- — + - —_-___ 


ntrated, 
95-212 F, poor 





Room temp.-30%, CP-poor, 
A.C.S.-excellent 


oo, 95 F-boiling, 
cellent 


Room temp., poor 


Ditute-excellent, all temp. 


concentrated at boiling—poor 


a - 


90%, 212 F. excellent 





— . 


| 
concentrated at room—excellent at 


5-212 F, excellent 


—__—_ + ——__ —— 


10%; 120 F, excellent 


5-85% ; boiling, excellent j 
| 





" 19p-saturated, 95-212 F, 
excellent 


—— 


100%-boiling, excellent 


1%-saturated; 95-212 F, excellent | 


100% ; boiling, excellent 





4 
; trated, | 
95-212 F, good 


10%-concantrated 65-212F, 





1-25%, 95, 212 F, poor 


Concentrated, 65-185 F, 


Saturated at 212 F, 
excellent 


———————— 


excellent 





1-25%; 212 F, excellent 





1-85%, 65-212 F, excellent in 
dilute concentration at 
room—otherwise poor 


Saturated, room-205 F, 
excellent 





10-85% ; room-212 F, excellent 
to fair 


85%, 290-410 F, excellent 


1-5%, 70 F-boiling, poor 


5%, 160 F, fair to poor 


Dry, moist, 
68 F, poor 


5, 10%, 95 F-boiling, 
poor 


0.5%-2%, 70 F-boiling, 
r 


Dilute, excellent; poor in 
concentrated, at boiling 

10-25%, 70 F-boiling, 
poor 


10-85%, 68 F, boiling, poor 





Sodium Chloride 


| 
mi 


T 


Sodium Hydroxide 


Sulfuric Acid 


Tannic Acid 


Tartaric Acid 


3%, 95 F, excellent 





3%; 95 F, excellent 





“10, 40%, 175 F-boiling, 
good 


5-65%, 65-95 F, dilute— 
_ concentrated—poor 





= 


5%, 68 F, good 





10, 50%; room-212 F, excellent 


5, 40%, 212, 230 F, dilute— 
excellent, 40%—poor 


All %, 175-600 F, excellent 
except in dilute boiling 








10-96%: 65-212 F, excellent in 
dilute, poor in hot concentratior 





25%, 95 F, excellent 





50%, 95 F, excellent 


bt room temp.-boiling, 
cellent 


10, 25, 50% ; 68, 120 F-boiling, 
excellent 


20%—concentrated, 
65-570 F, excellent 








White Fuming Nitric Acid 


EXCELLENT: Less than 0.0005 in. penetration per year 
GOOD: 0.0005 to 0.005 in. penetration per year 


Room temp.-160 F, excellent 





Room temp.-160 F, good 


ccmeee he 
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POOR: 


2544-concentrated: good at 
68 F; poor at high temp. 


FAIR: 0.005 to 0.010 in. penetration per year 
More than 0.010 in. penetration per year 








Material Groove 
Thickness, Hold-Down 
inch Depth, W idth, Spacing, inch 
inch inch 











0.020-0.032 


0.032-0.040 


0.040-0.064 


0.060-0.072 











Joint edges are often degreased just before welding. 

Welding conditions depend on equipment, shielding. 
joint design and metal thickness, and it is generally 
necessary to establish these conditions on test specimens 
before welding the assemblies. 

Joints are made with and without fiiler metal when 
Tig welding. however, welds made without filler metal 
are easier to shield. The filler wire is fed either by ma- 
chine, by hand or preplaced in the joint, but when feed 
ing by hand, the wire’s hot end must be shielded from 
the air. 

[For an informative article on selection of filler metal 
when welding titanium, see: Filler wire is the key to better 
titanium welds, WELDING ENGINEER, June, page 45.—Ed. | 


Using d-c straight polarity when Tig welding pro- 
vides arc voltages ranging from less than 7 to more than 
25 volts; welding currents from less than 50 to more 
than 300 amp; and travel speeds from less than 5 to more 
than 30 ipm. Welding currents and speeds have more 
effect on penetration than other variables, 

In Mig welding d-c reverse polarity provides better 
metal transfer, greater arc stability and less spatter than 
either d-c straight polarity or a-c. High current densi- 
ties are required and arc voltages range from 25 to 35 
volts, Filler wire 1/16 in. in diameter requires welding 
currents of around 300 amp with welding speeds ranging 
from less than 20 to more than 40 ipm. 

Conventional welding heads are used for both Tig and 
Mig welding. 


Selection of either of these two welding processes 
depends to some extent on metal thickness. Since it re- 
quires lower current densities and allows better con- 
trol of weld penetration, Tig is used for sheet metal 
assemblies, When welding heavy set tions. both processes 
are used, but Mig is preferred because of its higher 
deposition rates and fewer required weld passes, 

Of the two shielding gases most often used, helium 
provides faster welding speeds and greater penetration, 

‘but argon is used to a greater extent, since it allows 
lower gas flow rates for comparable coverage, easier 
penetration control and—when Mig welding—better metal 
transfer. (Mixtures of the two are used most frequently 
with Mig welding.) Gas flow requirements will vary with 
torch cup size, material thickness, welding speed, cur- 
rent and back-up for the specific job 
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BACKING bar 
groove and_ hold- 
down spacing for 
automatic inert-gas 
welding of equal 


gages of titanium. 


NERT GAS INLET 


FIG, 1—Inert-gas shielding is sup- 
plied to the bottom side of the 
weldment by a backing bar arrange- 
ment, 


The most important consideration when welding 
titanium is adequate shielding—obtained either through 
welding chambers or backing bars. 

Inert-gas-filled welding chambers afford two advan- 
tages /) elimination of elaborate jigs and fixtures when 
complex shapes are welded, and (2) more uniform shield- 
ing for manual welding. 

Welding chambers vary in size and shape; in some. 
the entire assembly to be welded is placed inside, while 
in others, only part of the assembly is sealed off. Ideally. 
a chamber which can be partially evacuated before back 
filling with inert-gas affords the best protection, 

When evacuation is not possible, air and other gaseous 
ontaminants are eliminated by inert-gas purging. Com- 
mon practice is to strike an are on titanium scrap so 
the molten metal will absorb any remaining contamin- 


ants before welding is begun. 


\ 


\aa 


TITANIUM tail assembly of jet plane is joined by re- 
sistance seam welding process. Lack of molten titanium 


eliminates need for inert-gas shielding. 
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FIG. 3 
some 
be 


such 


The same backing bars, with 
modification in design, may 
used for other types of welds, 
and fillet 
welds on T-weldments. 


as corner welds 


— 
A 


FIG. 2—Incorporated into the 


G 


welding fixture, the backing bars 
shown are used in making butt welds 


on thin sheets while supplying inert- 
gas shielding to the back 
of the 


weldment. 


ae eee 
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backing 


usually incorporated into welding fixtures. Fig- 


» second means of shielding titanium 


i 
ure | 
sheets 


is 
shows the type used in making butt welds on thin 
while supplying inert-gas to the back of the weld- 
ent. For welds, fillet 
l-weldments, etc.) the same backing bars with 


9) 


other weld designs (i.e... corne!l 


welds on 
dillerent designs 


are used. (Figure 


bar 


Generally grooves vary with metal thickness and 
ire designed for complete penetration and root fusion 
without excessive “drop through.” (Recommended groove 
dimensions are listed in the table.) The amount of inert- 
is supplied through the bars ranges from less than 5 
10 cfh. 

‘lds made in thin sheet at 


shielded 


ch by use of larger gas nozzles and proportion- 


more than 
A} 
speeds 


the tor 
ately higher gas flow rates. On the other hand 


times we relatively slow 


in be adequately by inert-gas from 


. for heavier 


sections or taster welding speeds, trailing shields are 


required to protect the welds as they cool, 

Figure 3 is an example of a trailing shield. Copper 
hold-down bars alongside the joint increase weldment 
ing rates, act as baffles and are helpful in welding 


| 
COO! 


with or without trailing shields. (Recommended spac- 


ings for hold-down bars are also listed in the table.) 
\lthough bend tests have proved adequate for evalu- 
ating shielding conditions, the only non-destructive evalu- 
test 
reliable and 


ation is surface examination, However, this is not 


alwavs should be used with caution as a 
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criterion for judging weld contamination. Generally. su 
face examination is used in conjunction with bend tests 
for quality control on sample weldments. 

[In a future issue of WELDING ENGINEER, a report from 
Germany will show that good mechanical properties can 
be obtained when Tig welding titanium, Watch for it. 


Ed. | 


PLASTIC chamber is used to contain inert-gas atmos- 
phere when Tig welding titanium heat exchanger tubes. 
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ABOVE the daily rush and hurry of New York City some of 
the nation's 350,000 weldors are to be found—making welding's 


advantages of strength, appearance and economy available 


to the American public 


The fundamentals of 


by T. B. Jefferson 


In this second chapter, job 
opportunities in welding are 
discussed, qualifications and 
available aids are listed. and 
welding's contributions 


and future are reviewed.... 


welding engineering 


IN THE WELDING INDUSTRY today, job opportunities are 
divided into three major categories (1) the weldor:; 
(2) the welding Lec hnic ian. and (3) the welding engineer. 

There are more than 350.000 weldors now at work in 
the U. S., and they represent the broadest possible range 
of job skills. Some weldors must be highly skilled to han- 
dle a variety of metals and operate more than one welding 
process. At the other end of the spectrum are weldors 
with limited skills who have to make only a simple spot 
weld on production-line items—or who are required only 
to supervise the welding sequences of automated ma- 
chines. 

But regardless of his skill. the weldor is the man all 
industry relies heavily upon. He is the foundation on 
which the success or failure of many designs must be 
based. 


Occupying the second category is the welding tech- 
nician. Although he may not carry this precise title, he is 
a skilled weldor who has augmented his skill by further 
studies which give him solid, practical knowledge of his 
field. Operating techniques, blueprint reading, mathemat- 
ics, production processes and other phases of industrial 
operation have been added to his s« ope. 

Regardless of whether he is known as froup leader. 
welding foreman or engineering liaison man, the welding 
technician is a man who “knows his stuff” when it comes 
to welding. 
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Third in the list of welding job categories—and the 
one which will be of primary interest to us in this series 


of articles—-is the post filled by the welding engineer. 


Welding engineering is an extremely complicated 
field . . . one in which scientific principles are applied 
to the useful arts. And unlike more confined branches 
of engineering, welding engineering requires a working 
knowledge of the fundamentals of electrical, metallurgi- 
eal, mechanical and civil engineering—coupled with 


know-how in physics and chemistry. 


BELOW: The cool confines of the North Exhibition Hall of 
Chicago's International Amphitheater belie the heat of thousands 
of electrodes used in welding the columns. Almost $150 million 


were spent for electrodes in 1957 alone. 





er a a x ie 
oe a 


Welding engineering is new—so new, in fact, that only 
1 few colleges in the U. S. offer courses leading to this 

e. And many of the sciences with which a welding 
engineer works are also comparatively new. 

Welding engineering is a profession embracing not 
nly the tried-and-true “engineering axioms” which have 
come down to us through the ages, but a new concept of 
principles developed within the past 80 years. 


The welding engineer should understand welding 
fundamentals, yet be able to work with processes and 
procedures other than welding. And while we mention 
management last. it is certainly not the least of those 
reas of training required for a welding engineer. He 
must learn to properly coordinate the activities of men. 
material and equipment. 

So it is obvious that welding engineering is broad in 
scope. And so it must be to produce a man qualified to: 

|_Design. or correlate the design of objects to be fab- 
ricated by welding and other means. 

2—-Specify metal types to be employed in parts pro- 
duction 


}~ Determine the most satisfactory parts design, con 


STREAMLINED trains travel daily over 
miles of continuous track—and the 
weldor is heavily relied on by the railroad 
industry to produce and maintain these 
trains and tracks. Of the metal-working 
plants in the country, 92°% use welding. 
Of that total, 85° use it for maintenance 


and 72°/, for fabrication of some kind. 
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WELDING not only plays an important role in the original 
fabrication of farm machinery, but also becomes the farmer's 


“magic wand" when maintenance welding is necessary. 


sidering such factors as ease of fabrication and accessi- 
bility. 

| Specify welding procedures and equipment to be 
used. 

5—Test and inspect welded parts—and evaluate and 
correct defects—in the light of metallurgical knowledge 
and experience with the action of welding heat on metals 

6—Direct the activities of a metal fabrication depart- 
ment and assume managerial responsibilities. 


Assistance in qualifying for this six-point talent 
program comes from the numerous codes and specifica 
tions developed for the welding industry—many by the 
American Welding Society itself, or in cooperation with 
other organizations. 

AWS has joined with the American Society for Testing 
Materials to formulate rules governing use of almost 
every kind of filler metal for all welding methods. Stand- 
ard welding symbols were developed in conjun tion with 
(American Standard Association. Welding terms and defi- 


nitions, a master chart of the welding processes, standard 


methods of mechanical testing of welds and safety prac- 


tices when welding or cutting are other contributions 
made by AW >. 

Welding engineers can obtain further assistance from 
various codes dealing with such subjects as instruction 
requirements, standard qualification procedures and in 
spection of metal-are welds. Even recommended practices 
for resistance welding. metallizing and brazing have been 
codified. 

Various industrial applications of welding have also 
been documented in codes and sper ifications—covering 
such areas of construction as buildings. bridges. storage 
tanks, aircraft, automobiles, piping and ships. (Best 
known of these codes are: Standard Code for Are and 
Gas Welding and Building Construction, and Standard 
Specifications for Welded Highway and Railway Bridges.) 


Welding’s versatility, significance and progress in 
American industry cannot be denied. It is the only fabri- 


cating means able to meet the maintenance and produc- 








FROM kitchen appliances to huge highway and railway bridges— 
in 25 years the welding industry has increased its sales more 

than 2,800% to a level of nearly $1 billion. During 1957 

in the U. S. alone, an estimated $150 billion in goods were 
produced by welding 


tion requirements of almost every industry. 

However, with each new application of welding, there 
naturally arise new problems for design, process and 
welding engineers to solve. Cracking of treated materials, 
loss of ductility, comprehending rigid frame design, ef- 
fects of loading, out-dated design techniques—these are 
but a few of the problems facing every engineer when 
welding is first introduced into maintenance or production. 

But welding is not difficult! These new problems result- 
ing from the adaptation of welding processes to high 
production can be effectively met through broader train- 
ing, new methods and new tools. 


Welding’s role in our everyday lives is larger than 
usually acknowledged 
but rather because of poor welding education. 

Rarely are household products thought of in terms of 
welding—yet welding is everywhere, from the refrigera- 
tor and coffeemaker in the kitchen, to patio furniture and 
the iron gate at the end of the walk. 

And last but not least in the long list of welded prod- 
ucts seen in or near the home is the automobile. Although 
the welding dollar spent in modern-day production of a 


not because of poor observation. 


car is small (probably less than $25). every dollar spent 
provides an estimated savings of $190 to the owner 
through reduced prices. 

It is difficult to avoid welded products. Welding has 
provided needed strength to hold huge engines in aircraft 
wings, as well as making possible metal joints able to 
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withstand the high heats and pressures of jet engines. 
Tractors and farm equipment in the fields, earthmovers 
for highway and airport construction, streamlined trains 
on continuous steel track, a pipeline network covering 
the country—all are evidence of welding’s contribution 
to the American economy. 

Where can it go? What is its future? 

Welding can only advance to a bright future! 


Although the growth of the welding industry has 
been phenomenal, certain individuals maintain that the 
various welding processes are not being used in one-tenth 
the places they could be. This is fallacious. 

And here are the facts: 

Surveys conducted by WELDING ENGINEER show that 


92° of the metal-working plants in the country use weld- 


ing. Of these. 85° use it for maintenance, while 72% 
depend on it for fabrication of some kind. 

In 25 years, welding has grown from a $33.6-million 
industry to its present-day level of nearly $1 billion—an 
increase of more than 2.800%. The total value of goods 
produced by welding in 1957 was an estimated $150 bil- 
lion in the U. S. alone. 

With these considerations, welding’s future cannot help 
but be bright for those choosing to work for that future 
in an expanding world economy. 


The welding processes: They are basically the same 
as they were in their beginnings—but new improvements 
are being made to gain better strength, appearance and 
economy. They will be detailed in the next article in this 


series. 


AIRCRAFT parts are only a few of the many items weided 

in the aircraft industry. Without welding, a weight-penalty would 
result and supersonic speeds could never be achieved by 

today's jets, nor could satellite-bearing rockets have had 

their present-day success. 
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ARCALOY 
ae Aa NO & STAINLESS STEEL ELECTRODES 


The large tank illustrated above is one of several con- 
structed by Chicago Steel Tank Co.,* Chicago, Ill., de- 
signers and fabricators of steel vessels. These vessels, 
which measured 8 feet wide, 9 feet high, and 20 feet 
long, were fabricated of type 304 stainless steel plate. 
The welding procedures employed were the responsi- 
bility of Henry Rouson, welding engineer, who selected 
Arcaloy type 308 AC-DC stainless steel electrodes for 
all of the manual welds. 

Henry Rouson specified Arcaloy electrodes for this job, 
just as he has for many others. The requirements for 
quality at CST demand a little more than the usual high 
quality expected of a stainless steel electrode. Good 
appearance and uniformity of weld are considered ex- 
tremely important. 

A Division of U. S. Industries, Inc. 


Alloy Rods Company 


YORK, PENNSYLVANIA ° 


NO FINER ELECTRODES 
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EL SEGUNDO, CALIFORNIA 


MADE 


Stainless steel or stainless clad material is used on criti- 
cal applications for its corrosion resistance and high 
strength properties and the fabricator of these materials 
knows that electrode selection must be made with care 
to preserve these qualities. Alloy Rods Company has 
provided in Arcaloy stainless steel electrodes all of the 
necessary qualities for sound stainless welding, plus 
welding characteristics which have made this electrode 
a favorite of both welding management and _ their 
weldors. 

There are 25 types of Arcaloy stainless steel electrodes 
in lime or AC-DC (titania) coatings that will improve 
your products . . . provide a better quality weld metal 
Write for Bulletin AR-10-2 Alloy Rods Company, P. O 
Box 1828, York, Pennsylvania. 


QUALITY WELDING ELECTRODES FOR 
Stainless Steel 

Mild & Low Alloy Steels 

Cast Iron 

Tool Steel 

Bronzes & Dissimilar Metals 

Hard Surfacing Electrodes & Wires 


ANYWHERE 
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On a “Christmas tree” 





NiO 


TUNGSTEN Welding satisfies rigid 


ee chemical industry criteria 
HARD | ¥ 


FACING 


with the METCO {mpco Metal, In completely eliminated. 
ThermoSpray Gun The ECu AI-B filler rod was ap- 


plied by the Tig (tungsten-inert 


By Robert Utnehmer 


istance or galvanic coupling—was 


vas |} 


_ NHEMICAL MANUFACTURERS and re process using d-c straight polarity. 
Now you can apply coatings C fineries are often faced with the and helium as the shielding gas. 
of this extremely hard problem of high pressure applications Thoriated tungsten electrodes 1, in. 
material with the required at elevated temperatures under very in diameter 
concentration of carbide, to 

any desired thickness, with a 


at approximately 275 
corrosive conditior ~ amp were used to deposit the 5 


: The unit pictured is an autoclave in.-diameter filler rods. 
low-cost installation in your 


own plant, or have it done at 
reasonable cost in a metal- 
lizing job shop 


expansion block “Christmas tree” 


that never takes a holiday. It is used Although argon with a-c and 
for distribution of synthetic urea superimposed high frequency may be 
one operation of the chemical manu- used in most aluminum-bronze fabri- 
facturing process. cation, d-c and helium were chosen 
Fabrication requirements were ex- for this weldment. Wall thickness at 


tremely rigid and all welds had to the weld joints was | in.. and helium 


EXPANSION block “Christmas 
tree’ used in chemical industry 
was Tig welded with ECu 
Al-B filler rod. All welds were 
100°/, X-rayed and unit was hy- 
drostatically tested at 5,000 psi. 
Photo-micrograph of sprayed 
coating, showing high tungsten 
carbide (dark particles) con 
centration. Mag. 50x — actual 
size of area shown, approx 
.040” x .040”. (Photo courtesy 
Sam Tour & Co., Inc.) 
os tema elogaetg be completely free of defects and gas—having hotter emission charac- 
tensile strength and provide were 100% X-rayed. The unit was teristics 
excellent wear resistance hvdrostatically tested at 5.000 
under the most extreme service 
conditions. 


assisted in gaining deeper 
psi penetration and a more controllable 
while a water jacket, extending from are than obtained with argon. 
the top to the botto flanges, was 


tested alt 300 psi. 


\ maximum gas flow of 40 cu ft 
For full details—w nergy per hour was maintained. This meth- 

phone for Bulletin 139. No obli- 1 of \dj ‘ 
Z - oO oO . o s 3 co é ye 
gation, of course. ” , en ‘ bette, Se ae. Soe ee 
Filler wire for fabrication was expected to produce a sound deposil 

“Ampco-Trode 160” (AWS: ECu AI- with good appearance, 
B) because its physical properties Users of equipment of this type 
and chemical composition were iden are constantly searching for mate- 
hn tical to the castings used in construc- rial that will stand up for long peri- 
izing Engineerin . ne | : 
Metalixing | ng Meethur g By having a weld deposit ot simi- years ot continuous service can re- 
New York D lar properties, the problem of selec- portedly be exper ted from the unit 
In Great Britain: Meta 


Ltd., Chobham near a ia tive corrosion in the weld zone without shut-down for maintenance 


tion. ods without maintenance. Several 
Co., Inc. 


L 





because of difference in corrosion re- and repairs. 
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HERE'S PROOF THAT PHELPS DODGE HABIRPRENE 


( NEOPRENE) 


ARC WELDING CABLE |S STRONGER, LASTS LONGER ! 


EXCEPTIONAL 


NEOPRENE 


RUBBER 


vart of Elastomer Chemical Dept., E. |. du Pont de Nemours & 


CORPORATION 


OFFICES IN PRINCIPAL CITIES 
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Phelps Dodge Habirprene at 
combines maximum flexibili 
greatest resistance to deter! 

by exposure to harmful 

and mechanical conditior 
Habirprene welding cat 
greater overall wear and t 

to rubber welding cable, 1 
chart compiled from com] 

four rubber goods manufacturer 


Phelps Dodge pioneered the 

Habirprene welding cable, 

advance in this field, n 

ago. Records show that Habirpren 

lasts much longer than rubber cable and 
in some applications—as much as four times 
longer! Although the initial cost of Habir- 
prene is slightly higher, it will more than 
repay you in long-time service. Habirprene 
arc welding cable meets full requirements 


of A. S. T. M. D752. 


See your authorized Phelps Dodge distrib- 
utor for Habirprene arc welding cable with 
the indelible gold markings—the sign of 
higher quality, longer-lasting cable. 


Phelps Dodge also makes a full line of 
rubber arc welding cable and welding 
power supply cable. All the above cables 
are available from stock. 





This fabricator 


now “packs” up 


his wire troubles 


By R. E. Butler 
fir Reduction Sales Co. 
Pittsburgh. Pa. 


F™ 


equals 175. That is the extra 


HUNDRED MINUS twenty-five 
weight of filler wire now available to 
175 Ib. 

By using “Wirepaks” containing 
500 lb of filler wire instead of 25-ll 


wooden spools. a leading fabricator 


railroad car weldors 


of railroad equipment has been able 
to save many dollars. The reason 
volume. 


In less than 18 


manufacturer has seen 


months. the 

L400 gon- 
dolas and hopper cars roll off his 
assembly line. When this much work 
must be done, an easier method and 
less expensive technique obviously 
creates greater production savings. 

This is the principal reason welding 

and the wire packs—met work re- 
quirements. Large amounts of wire 
in fewer containers can be purchased 
for less than smaller and more numer- 
ous wire packages. Labor time in- 
volved in wire-feed supply change- 
overs is also cut. 


The welding method was Mie 
(metal inert-gas) using CO. as a 
shielding gas. But 500 lb of filler wire 
is a good deal heavier than most 
handle. For this 
reason. four containers. each carry- 


weldors care to 


mounted in a row 
and supported by scaffolding. 

On this scaffolding are fixed booms 
and pulleys to maneuver the weld- 
ing units lowered to weldors. The 
number “four” seems to be the key 
number, because four weldors work 


ing wire, were 


one from each container and one 
from each machine. 

The job itself requires four hori- 
zontal ‘joints 91% ft long across the 
bottom width of each car. 

Working inside the 62 ft. car 
length, weldors must make square 


50 


RIGHT: Workers swing welding 
gear down from boom to make 
9!/5-ft welds in railroad gondola 
cars. Mig guns fed by Airco’'s 
Wirepaks" make this an 
economical operation. BELOW: 
An inspector looks over a bank 
of wire containers, each of which 


holds 500 Ib of welding wire 





butt welds on the *x-in. mild-steel. 


Plates and their )-in. to 


Vo-In. root 
openings are supported by a backing 


plate. 


4-675 mild- 
steel. This feeds through the eun at 
approximately 
20144 lb of wire per gun per aré 


Welding wire is 
i) ipm, depositing 


hour, Current is 450 amp d-c reverse 
polarity, 

Two CO, containers supply each 
weldor. Flow rate is 30 cu ft per 
hour. Supporting equipment consists 
of 600-amp contactors and water- 


circulating units. These are located 
at the base of the seaffolding and 
contain 40 gal of water in continu- 
ous use to cool welding guns. This 
important because the 
withstand the heat of 
long duty cycles. 


is esper ially 
latter must 


All this adds up to economy. But 
even more savings are effected by: 
(1) elimination of plate preparation 
because of Mig’s penetration and 
deposition characteristics; (2) low- 
cost CO (3) high 
production speeds possible with the 


shielding. and 


coordinated four-gun setup. 
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i 
| brazed 


successfully 


Gast Rotary-Vane Design in Air Mo- 
tors, Compressors and Vacuum Pumps 
is an advanced concept that is setting 
new high standards of efficiency for 
manufacturers of a great variety of 
original equipment. 

In the manufacture of Gast units, 
the highly important rotor-shaft as- 
semblies are brazed with Silvaloy 45 
and 1200 Flux .. . using an induction 
heater for heat source. Each joint is 
as strong as the metals it joins and can 
be depended ypon for thoroughly 
reliable service. 

Silvaloy Brazing Alloys and APW 
Fluxes are helping to speed produc- 
tion, lower costs and improve brazing 
results for manufacturers in many 
fields. Call your nearest Silvaloy Dis- 
tributor for information or technical 
assistance. Se 2°. £2. S 
AMERICAN PLATINUM & SILVER DIVISION 
231 N.J.R.R. AVENUE + NEWARK, N. J, 


—<> 


LOW TEMPERATURE SILVER BRAZING ALLOY 


GAST MANUFACTURING CORP. is one 
of the country’s most creative manufac- 
turers of rotary air motors, compressors 
and vacuum pumps for original equip- 
ment markets. The large plant is located 
at Benton Harbor, Michigan. 


AMERICAN 
PLATINUM 
& SILVER 

DIVISION 


as SNO 


THE SILVALOY 
DISTRIBUTORS 


A.B.C. METALS CORPORATION 
DENVER, COLORADO 


BURDETT OXYGEN COMPANY 
CLEVELAND + CINCINNATI 

COLUMBUS + AKRON + DAYTON 
YOUNGSTOWN * MANSFIELD + FINDLAY 


DELTA OXYGEN COMPANY, INC. 
MEMPHIS, TENN. 


EAGLE METALS COMPANY 
SEATTLE, WASH. * PORTLAND, ORE. 
SPOKANE, WASH. 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONN. 


NOTTINGHAM STEEL & ALUMINUM CO. 
CLEVELAND, OHIO 


OLIVER H. VAN HORN CO., INC. 
NEW ORLEANS, LOUISIANA 
FORT WORTH, TEXAS » HOUSTON, TEXAS 


PACIFIC METALS COMPANY LTD. 
SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 
PHOENIX, ARIZ. 


STEEL SALES CORPORATON 

CHICAGO, ILL. * MINNEAPOLIS, MINN. 
INDIANAPOLIS, IND. * KANSAS 

CITY, MO. *» GRAND RAPIDS, MICH. 
DETROIT, MICH. * ST. LOUIS, MO. 
MILWAUKEE, WIS. 


LICENSED CANADIAN MANUFACTURER 
ENGELHARD INDUSTRIES OF CANADA, 
LTD. * TORONTO + MONTREAL 


— TR! 
ENGELHARLS SNE 


pe L 
Two complete reference manuals 
for low-temperature silver braz- 
ing and fluxing are available 
upon request. Send for either one 
orboth xe x * * * *& * 


& Ss: 
csxeacuTive oFrFic 

" 

NEWARK 2. NEW JERSE 


413 ASTOR STREET ° 
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Industry has noticed: 


Shift to welded joints 





for small diameter pipe 





CAULKED joint is probably the oldest 
method of joining pipe. It is used mostly 
on underground cast iron piping for 
drainage, water and gas distribution. I+ 
not as popular for these three uses as it 
once was. 





HL 


TT 
WD, 
Ld 


ITT, 
“MA ft 
Lid 


Yj 
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7, 
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7, 
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A 


CE CREB 
SSSSSSSSSG SSS 
MADE with 50-50 solder and an air 
acetylene flame, this joint is used almost 
exclusively on copper and brass pipe or 
water tubing. This joint has almost com 
pletely replaced threaded pipe in plumb 
ing systems. It is becoming more com 
petitive with threaded joints for domes 

tic heating and drainage 


52 


H. A. Sosnin 














COMPRESSION joint is used on cast iron 
steel and transite pipe at comparatively 
low pressures and temperatures. Plain- 
end pipe with compression joint sees 
commonest service in water and gas dis 


tribution. 


. 7 
Md dddiddddsdidsililie 


_———~744/tttteeo 


BRAZING alloys and oxyacetylene flame 
make this welded joint. It is used mostly 
on copper and brass pipe and tubing for 
plumbing, heating and air-conditioning 
and on industrial piping. It is becoming 
more popular for use with steel, wrought 


iron and stainless steel! 


IN THE LAST century, most of the 
pipe used for conveying fluids was 
threading. A smaller 
amount was joined by such older 
methods as caulking. packing. or 
by the use 


But as 


joined by 


ot compressed caskets. 
compressed acetylene and 
oxygen became available for indus- 
trial welding equipment. they caused 
the pipe-joining picture to change 
rapidly, And that change has been 
to pipe joined with oxyacetylene and 
iir-acetvlene flames. 

The series of accompanying dia- 


crams shows the centuries-old meth 





LLL ALLL hhh hdd 


THREADED joint is used on steel or 
wrought iron pipe, or any metal cheap 
enough to be made with heavier-than- 
necessary wall. Though lacking in econo- 
my and efficiency, it is the commonest 


mechanical joint used today 

















WELDED pipe joints are used at high 
pressures, high or low temperatures, and 
can withstand high stresses. Welding is 
economical and efficient in joining small 
pipe used for heating, air-conditioning 
compressed-air flow lines and water and 
gas_ distribution. Welding now joins 
about 60°% of all small-diameter pipe 
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caulked 
joints—plus_ the 


compressed — and 
modern 

brazed and welded joints. 
eaded joints, which still pro- 
me competition for metal- 
ical joints, comprise a high per- 


mechanically-joined pipe. 


Table No. 1, however, compares 
| thickness of schedule 40 IPS 
ind the depth of thread at the 

It shows how much the joint 
can be weakened—and the 
wastefulness. Oxyacetylene 
soldering or brazing elimi- 
iding. making pipe connec- 


er than a heavier thread 


Comparative 
pipe wall thickness 





Nom. Sch. 40 Depth of _ Effective 
Size _—~Pipe Wall Thread _—~Pipe Wall 

0.203 0.09850 0.105 

1 06957 085 

06957 076 

06957 071 

06957 064 

05714 056 

05714 052 











Table Ne 


The pipe and wall fitting can be 
lightened 50° or more, without low- 


ng ef] 


tency of the piping system, 
if all joints are welded, This saves 
time, money and materials. For me- 
chanical joints, twice as much pipe 
is is necessary must be purchased, 
then half is cut off at the joint area 
ind discarded, This is a money- and 
time-consuming practice. 

If a pipe wall of 0.064 in. is 
needed in a l-in. pipe, why buy a 
0.113-in. wall, cut off half around the 
joint area, and throw it away? 

Welding. brazing and_ soldering, 
though more skill, take 


less physical effort and time than 


requiring 


does threading and wrench tighten- 
ing, This means more work can be 
done in less time. 

These are good points to use in 
selling oxyacetylene welding to those 


skeptics who still thread pipe. 


er given at a recent In- 
ene Association conven- 
is a special representative 
Louisville, Ky 




















TRANSPORTS 


Oil refining, petrochemical, food 
processing and electronic compa- 
nies have found these TAYLOR- 
WHARTON transports convenient, 
flexible and economical for inter- 
plant haulage and standby equip- 
ment. Bulk storage — 25,000 to 
100,000 cu. ft. — of oxygen, nitro- 
gen, hydrogen, argon, helium, com- 
pressed air and ethylene can be 
handled with ease. 


Each transport consists of a num- 
ber of 2400 p.s.i. seamless steel 
storage pressure tubes, valved and 
manifolded together to a single 
common outlet in a rear mounted 
weatherproof cabinet. The tubes 
themselves, completely heat-treated 
and meeting 1.C.C.-3A2400 speci- 
fications, are rigidly mounted on 
standard semi-trailer chassis. 


More than a Century in Harrisburg 24, Pa. 


HARRISBURG STEEL CO. 


Division o 


HARSCO CORPORATION 


CYLINDERS 
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TUBES 


FLANGES COUPLINGS 





Welding saw blades 


Question: 


Can saws be weld- 


repaired by 
ing? 


Answer: 


Cracks and breaks in band saws 
and circular saws can be 
Broken replaced by 
welding in teeth from an old saw. 
This kind of welding job isn’t diffi- 


repaired. 
teeth can be 


cult but special jigs generally are 
necessary, 

Band saw steels are usually made 
of — nickel, 


steel, or other alloy 


chrome. molybdenum 
steels suitable 
for the purpose. Carbon content is 
often around 0.70°7. and 


rods should approximate the alloy. 


welding 


An excellent rod is one of chrome- 
vanadium steel with about 0.80 to 
L.1O% 0.18% 
vanadium and 0.40 to 0.50% car- 
bon. 


chromium. 0.15 to 


Jigs for band saws must be de- 
cracked 


saw parts can be clamped just above 


signed so that broken or 
an anvil and, by moving a foot lever. 
be brought in contact with the anvil 
to, be hammered. 

The torch must be small and the 
flame exactly neutral. It is vital that 
no oxide or slag particles are en- 
trapped in the weld. 

Begin welding at the inner end 
of the crack and proceed toward the 
open end. Only about *g in. or % 
in. should be welded at a stretch. 
Then the saw is brought down to 
the anvil and peened with a light 
hammer, Peen only when the metal 
is at forging heat, and repeat the 
cycle until the crack is completely 
welded. 


If the break extends completely 


o4 


and putting torches 


across a band saw. the first weld is 
made in the center of the saw and 
then on each side of the center. al- 
ternately, until the parts are joined. 

Circular saws are usually welded 
in a similar manner. beginning at 
the inside end of the crack, 
about “¢ in.. 


welding 
then peening. The saw 
is quickly turned over and the op- 
posite side welded and peened. This 
is continued until welding is com- 
pleted. 
¥ * re 

indrew Vena of Philadelphia of- 
fers this idea for adding stability 
to a flame-cutting torch. A caster 
is used to aid in holding the torch 
tip at a proper distance from the 
cut. to help maintain a correct angle 
while beveling a plate edge. and to 
steady the 


hand when 


cutting circles or curves. 


operator's 


The wheel is made from a swivel- 
type furniture Choose the 
size best fitted to the torch. but be 
sure the wheel is metal rather than 


caster, 


on wheels 


rubber to avoid any 
fire. Also 


two other caster sockets, 


possibility of 
needed are parts from 

Cut one socket (]) to serve as 
a clamp. Cut the other socket (2) 
to form a sleeve. Spread the latter 
slightly so it slides snugly over the 
socket. Now 
clamp to sleeve at a right angle (3). 
Illustration No. 4 
caster is mounted to the torch. 


With this 


can slide within the clamp to meet 


casters own solder 


shows how the 
attachment. the torch 


any desired clearance between tip 


and wheel. and can turn on its own 
axis within the clamp for bevel cuts. 
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All hard surfacing jobs can be easily and economically he ee - 
handled with the unmatched Murex line of 88 types and a> - 


—— 


sizes of Hardex electrodes and rods. The wide selection 
permits exact matching of deposits to service require- NEW ward SURFACING FACT FILE 
ments. Whether you weld manually or automatically Helpful hard surfacing data on jo~n 
there is a Hardex electrode to solve your impact, abra- convenient 3” x 5” cards. Send | re 
sion, or corrosion problems. for your Hle—it's tree _— 


~ ee 
Low hydrogen coated Hardex electrodes decrease , i \ = == | 
porosity, improve resistance to cracking, offer shallow = <g — 


penetration with excellent fusion, minimize dilution of — oe 
weld metal. — 


For technical assistance or literature described in the 
box-write Metal & Thermit Corporation, Rahway, N. J. 
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Customers get Better Steam Iron and Save $2 


When Dominion Electric 
brazed brass to Alcoa® Al 


their steam iron tanks, 
simplified and speeded 
aluminum and result: 
meant an 11 per cent 1 

a better buy for the con 


To get these productio1 
assemble the tank by furnas 
ing. For the tank bottom, 


ompany changed from silver- 
minum in the manufacture of 
material costs, 


they slashed 


ip production. The switch to 


Savings in production 


on in retail selling price and 
er’s m 


costs 


nev 


1 savings, Dominion decided to 


e brazing rather than weld- 


they used new alclad No. 100 


Brazing Sheet with a special inner cladding of alloy 7072 


to protect the core metal 
Brazing Alloy, in the form of sh 
used to join other parts of the tank 
ponents are furnace-brazed in one si? 

Dominion’s aluminum ta 
less steel, more rigid than brass, 


against penetration. No. 


ims or flattened wire, was 


718 


assembly. Five com- 
ale ope ration, 

in rigidity to stain- 
yet weighs and costs 


nk 1S equal 


only half as much as the other two materials. Hand appli- 
cation of filler metal and expensive chrome plating were 


56 


eliminated in the switch to aluminum, and ré 
now few and far between. The new 
is lighter, heats f: 
corrosion and tank perforation. 


ects are 
Dominion steam iron 
ister, offers better protection against 
Alcoa is a never-ending source of new and bette 
weld, Write for FREE 
ooks and joining aluminum. Find out how 
minum can help you cut production costs and improve 
r product. For more information, contact one of the 
isted here, or write Aluminum Com- 
1740-J Alcoa Building, Pittsburgh 19, 


ways 
braze 


and solder aluminum 


films on 


distributors 
- America, 


lvania. 


aALcoa 6. 
ALUS 
“ALCOA THEATRE 
ke RS Exciting Adventure 


wR 5 
@y = Alternate Monday Evenings 
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Want 


; 
ering 


tecAnicai 
aluminum ? 
listed 


= your 


rfhice 


under 
Pages phone boc 


call your 


mplete range 


ALABAMA 


Sirminghan 
H kle Sur 


CALIFORNIA 


Angeles 


Du mmun Metals 
pply Co 
Metals 


COLORADO 
Denver 

Metal Goods Corp 
CONNECTICUT 
Milford 

Edgcomb Stee 

New Engla 
Windsor 

Whitehead Meta 


Products ( Inc 


FLORIDA 
Jacksonville 
The J. M. Tull Metal 
& Supply Co., Inc 
Miam 
The J. M. Tull Metal 
& Supply C Inc 
Tampa 
The J. M. Tu 


< 
& St 


Metal 


ipply ¢ Inc 


GEORGIA 

Atlanta 

The J. M. Tull Metal 
pply ( in 


IPE ’ 
Oxygen Co 


ther 
ithert 


ILLINOIS 


Chicago 


L 


Williams and 


LOUISIANA 
New Orleans 
Meta! Goods C¢ 


MARYLAND 
Baltimore 
Southern Oxygen Co 
Whitehead Metal 
Products Co., Inc 
Bladensburg 
ithern Ox 
Dury 
southern Oxygen Co 


MASSACHUSETTS 


Cambr 


ygen Co 


dge 
Whitehead Metal 
Produc 


MICHIGAN 


Detroit 
Stee 


ts ( Inc 


Sales Corp 


MISSOURI 


Kansas City 

Meta! Goods Corp 
St. Louis 

Metal Goods Corp 
NEW HAMPSHIRE 
Nashua 

Edgcomb Steel of 

New England, Inc 


NEW JERSEY 
Harrison 
Whitehead Meta 
Products C In 
Merchantville 
Southern Oxygen Cc 
Vineland 
Southern Oxygen Co 


NEW YORK 
Buffalo 
Whitehead Metal 
Products Co., Inc 
New York 
Southern Oxygen Cx 
Whitehead Metal 
Products Co 


inc 
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Aluminum” 


very of 


help in welding, brazing or sol- 
Centact 


your Alcoa sales 
in the Yellow 
rk. 

Alcoa 


welding 


Alcoa outlet listed below. He 


of alloys and sizes. 


Syracuse 
Brace-Mueller 
Huntley, Inc 
Whitehead Metal 
Products Co., Inc 


NORTH CAROLINA 
Asheville 

Southern Oxygen Co 
Charlotte 

Southern Oxygen Co 
Greensboro 

Southern Oxygen Co 
Raleigh 

Southern Oxygen Co 


OHIO 
Cincinnati 
Williams andCo., Inc 
Cleveland 
Nottingham Steel & 
Aluminum Co 
Nilliams and Co., inc 
Columbus 
Williams and Co., Inc 
Toledo 
Williams andCo., Inc 


OKLAHOMA 
Tulsa 
Metal Goods Corp 


OREGON 
Portland 
Pacific Metal Co 
J. E. Haseltine & Co 


PENNSYLVANIA 
Philadelphia 
Edgcomb Steel Co 
Southern Oxygen Co 
Whitehead Metal 
Products Co., Inc 
Pittsburgh 
Williams and Co., Inc 
York 
Southern Oxygen Co 


TENNESSEE 
Kingsport 

Southern Oxygen Co 
Knoxville 

Southern Oxygen Co 


TEXAS 
Beaumont 
Big Three 
Welding Equip. Co 
Corpus Christi 
Big Three 
Welding Equip. Co 
Dallas 
Metal Goods Corp 
Texas Welding 
Supply Co 
Houston 
Metal Goods Corp 
Big Three 
Welding Equip. Co 
San Antonio 
Big Three 
Welding Equip. Co 
UTAH 
Salt Lake City 
Pacific Metals 
Company, Ltd 


VIRGINIA 
Arlington 

Southern Oxygen Co 
Charlottesville 

Southern Oxygen Co 
Lynchburg 

Southern Oxygen Co 
Norfolk 

Southern Oxygen C« 
Richmond 

Southern Oxygen Co 
Roanoke 

Southern Oxygen Co 
WASHINGTON 
Seattle 

Pacific Metal Co 

J. E. Haseltine & Co 
Spokane 

J. E. Haseltine & Co 
WEST VIRGINIA 
Biuefieid 

Southern Oxygen Co 
WISCONSIN 
Milwaukee 

Machinery & Welder 

Corp 
Steel Sales Corp 
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ROOF 


are 


shells 
supported 
bycolumns 
through weld- 
ing of steel in 


each, 


Hurricanes can’t 
topple this 


motel 


Unit roofs are 


welded to columns 


~~ YEAR'S roster of female- 
named hurricanes will meet stiff 

from Florida 
thanks again to welding. 

The $200,000, motel at 
Warm Mineral Springs is a combi- 
steel, 
posed of roof slabs shaped like in- 


resistance one motel, 


20-unit 


nation of concrete and com- 
verted umbrellas. 

The upright columns are built on 
with 


either several inches lower or highe 


two levels, everv other one 
than its adjacent column. These re- 
inforced concrete 
their framework 
welded at the bottom to a steel plate 


thick 


supporting  col- 


umns_ have steel 
below a foundation slab 10 in. 
and 214-ft-square. 

A steel hook is welded to the re- 
inforcing steel. The latter spiders out 
to the corners of 2-in.-thick 
roof slab, each of which is then weld- 


ed to a column framework. 


eat h 


Two motor-generator welders, rat- 
ed at 180 and 250 amp, 
for the job. Electrodes 
E6OLO type in by, 5 16 in. 
diameters. Oxyacetylene welding also 
used the chilled 


lines for the air conditioning units. 


were used 
were an 
32 and 3 
was 


on all water 


LIFTING hooks 


inside the slab are welded to the steel 


and a steel plate 


of the supporting column. Perfor- 


ated pipe carries rainwater away. 


Pipes inserted down the center of 
the welded columns carry rainwatet 


away to a central 


drainage system. 
The space between the slightly over- 
lapping roof slabs is covered with a 
translucent plastic skylight. 

Since the 5-ton shells were cast at 
the job site, they had to be lifted 
the within 48 to 72 
hours. so they could be stored else- 
where for curing while further cast- 
ing proceeded. 

Cranes tied into the hooks welded 
at the apex of the 1415-ft-square 
shells them off the 
After curing, each shell was again 
lifted. top of a sup- 


porting column. and then welded. 


from molds 


moved molds. 


stabilized on 


Although not unique in architec- 
tural design, this manner of installa- 
in Florida. 


tion is entirely new 








New alloy steel, 
welding processes 
aid mining machines 


ANOTHER TROUBLESOME, costly prob- 
lem has been solved through the use 
of welding, flame cutting and hard- 
facing. 

Long faced with the problem of 
reducing wear on mining machinery, 
a Pittsburgh manufacturer turned to 
the steel industry for the solution. 

Jones and Laughlin Steel Corp.. 
Pittsburgh, worked with the Joy Mfg. 
Co. to produce an economical method 
of reinforcing machine areas sub- 
ject to extreme abrasion. 


A special steel developed tor sur- 
faces where ore is in sliding contact 
with machines (Jalloy 3) was rec- 
ommended. To reach maximum 
hardness, the steel, which has an 
intermediate carbon content, was 
heat treated in the range of 341 to 
388 Brinell. It is readily welded with 
low-hydrogen ferritic electrodes. In 
thicknesses used, ! > in., the 


steel does not have to be preheated. 

After sheets are cut to size and 
welded into place, welded edges are 
finished with a powered hand grinder. 

Tungsten-carbide hardfacing _ in- 
durability, hardness and 
wear resistance of the alloy 


creases 
when 
used in fabricating parts subject to 


extreme abrasion. 


Weldability is an important fac- 
tor in applying an all-over raised pat- 


SEVERE abrasion on the 
gathering head and 
conveyor deck plates 
of this Joy ore Loader 
will be minimized by 
specially adapted alloy 
steel in two ways—bare 
and with hardfacing. 
Hardfacing increases 
wear resistance 

where gathering arms 
produce grinding action 
and where the conveyor 
rides over the hump. 


tern of tungsten-carbide lines. These 
must be able to withstand grinding 
action of the fine ore under gathering 
arms of loaders and pressure of the 
conveyor chain as it passes over the 
hump. 

Mining superintendents claim they 
have recorded an appreciable reduc- 
tion in downtime and maintenance in 
mining machines, loaders and shuttle 
cars on which the abrasion-resistant 
steel is used. 


OR ALL HEAT-DEPENDENT | 
OPERATIONS 


Sixty-three different compositions enable you to determine 
and control working temperatures from 113° to 2000° F. 


TEMPILSTIK 


ALSO AVAILABLE IN LIQUID AND PELLET FORM 
DEPT. 
. STATE TEMPERATURES OF INTEREST—PLEASE! 


ago My 
Tempil -orroration 132 WEST 22ND STREET, NEW 


‘**WELDING 
PELLETS .. 


SALES” 


marks on workpiece “say when” by 
melting at stated temperatures — plus or minus 1% 


70. 


WRITE 
FOR SAMPLE’ TEMPIL® 





Available in 
these Temperatures (F.) 











YORK 11, N. Y. 





Visit our booth #422 at the National Metel Exposition G Congress in the Cleveland Public Auditorium, October 27-31. 








SAVE 80% OF SHIELDING GAS COSTS 


lf You Pay More Than 1°2¢ Per ff. for 
Shielding Gas ... You’re Paying too Much! 


A new all-CO2 gas process by 

Liquid Carbonic saves approximately 
7¢ on every foot of shielding gas used. 
Expensive argon or helium are entirely 
replaced by low-cost CO. in metal-arc 
gas shielded welding of carbon steels. 


High quality, high speed welds 


The new Liquid Carbonic all-CO2 MAGS process (metal- 
are gas shielded welding) produces welds which are equal 
or superior in both speed and quality to welds made with 
argon or helium shielding. 


Adaptable to both hand and automatic equipment 


Your present equipment can probably be used, either ‘‘as 
is’ or with modifications. There is no extensive ‘‘change 
over’ period with the new Liquid Carbonic all-CQ,2 
MAGS welding process. 


Low cost multiplies the possibilities 


By greatly reducing shielding gas costs, Liquid Carbonic’s 
all-CO2 MAGS process makes the many advantages of 
shielded gas welding available for even “low budget’’ 
applications. 


A special welding grade CO2 gas 


CO: specifically manufactured for gas shielded welding 
has been developed by Liquid Carbonic. This gas is of 
the highest purity and packaged in specially marked 50 
lb. (435 cu. ft.) cylinders. New Red Diamond Welding 
Grade CO» assures the highest possible metal-are gas 
shielded welding performance. 


World's Largest Producer of 


LIQUID 
CARBONIC 


SION OF GENERAL DYNAMICS,.CORPORATION 
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Welding a pulley with Liquid Carbonic’s new all-CO2 MAGS 
process. In addition to cutting welding costs, new process 


virtually eliminates warpage because of reduced heat input. 


Complete technical and operating data available 


Write for your free copy of Liquid Carbonic’s fact-filled 


new booklet on all-COs metal-are gas shielded welding. 


MAIL THIS COUPON 


LIQUID CARBONIC 


VISION OF 


Dept. 942 © 


GENERAL DYNAMICS CORPORATION 


135 South LaSalle St. © Chicago 3, Illinois 


Please send me complete technical and operating data on 
Liquid Carbonic’s new all-CO, process of metal-arc shielded 
welding 


Name 
Title 
Company 
Address 


Zone Stote 





INTERNAL catalyst pipes are installed in the 
first Hortonclad vessel which was built in 1951 
by Chicago Bridge & Iron Co. During a 
recent inspection, the welded, stainless- 
Monel-clad reactor showed only the usual 
microscopic pitting after being subject to a 
continuous bead type catalyst at |,000 F for 


the seven years. 


EXACT welding jig insures correct alignment and faster, safer 
welding of horizontal drawout metal-clad switchgear assemblies at 
Allis-Chalmers Manufacturing Co., Milwaukee. The new jig is 
reportedly designed to hold the assembly so rigidly that there 


is no distortion after welding. 


METAL foil, half as thick as 
human hair, for aircraft and 
missile structural panels is 
formed and welded into 
strong lightweight honey- 
comb core on a unique mo- 
chine developed by Solar 
Aircraft Co., San Diego 
Calif. Form ng rollers to the 
right of the machine cor- 
rugate the metal strips, 
which are welded by one to 
four needle-like heads, lay- 
er by layer onto the circling 
loop of the completed core 
The machine can make as 
many as 240 individual re- 


sistance welds each second. 


ALUMINUM collector straps are Mig welded to new "K-Slab” 
cast aluminum bus bar being used at Kaiser Aluminum & Chemical 
Corp.'s Ravenswood, W. Va., reduction plant. More than 

3 million Ib of this bus bar have been installed to carry current 
to electrolytic pots on the plant's two potlines. 
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It’s Up to 50% Cooler Inside... 





WV 
Protection 
For Welders 


“Yessir this white AO Helmet 
is real cool!” 


A White AO WELD-COOL Welding Helmet! 


(Reflects 70% of Radiant Heat) 


This is the helmet welders have told us they wanted for years! 
And why not, when test after test shows that this helmet is 50°, 


cooler inside 


Keeps the welder more comfortable — makes him more efficient. 
Another feature the easy “‘radio dial’’ turning of adjustment 
‘nob to proper head size . . . and the AO 168AL aluminized plastic 
coverplate which provides additional coolness in the eye area. 
Inside of helmet is black to eliminate any possibility of diffusing 
light rays and to permit easy cleaning. Helmet is particu- 

larly recommended for gas 
shielded are welding. Also adapt- 
able to outdoor welding because 
of the moisture resistance of its 
fiber glass construction. 


No. 168AL CLEAR PLASTIC 
ALUMINIZED COVER PLATE (% 


faNitlesulers be 


COMPANY 


Highly reflective helmet cover plate. 
Reflects radiant heat — keeps welders 


cooler, more comfortable, more productive. 
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/ Optical 


SAFETY. PRODUCTS DIVISION 


QUICK FACTS 


Fiber glass — nonwarping and moisture- 
proof, lightweight, strong. 


@ Flame resistant. 


Reflective, cool, aluminum glass holder 
stationary or lift front. 


New plastic self-locking rear adjustment head- 
gecr — Locks securely once set to proper 
head size. 

Excellent ventilation. 


Adjustable vulcanized fiber chin rest for easy 
alignment of helmet in line of vision. 

FOR WHITE EXTERIOR SHELL ASK FOR 
AO 9702-W or AO 9706-W. For dark gray 
shell ask for No. 9702 or No. 9706. (No. 
9706-W illustrated.) 


Always Insist on & 
Trademarked Safety Products 
Your nearest American Optical 
Safety Products Representative 
can supply you. 

SOUTHBRIDGE, MASS. 


Branches in Principal Cities 





YOUR BEST MOVE... MOVE 


atthe ME RRI LL STIFFENERS are stud welded 


to larger ieces of stainless 
MATERIAL ‘ 
HANDLING 
DEVICES 


Z 
m 
= 


steel to eliminate the bow in 
thinner-gage sheets used for 
fabrication of kitchen and res- 
taurant equipment. Welder of- 
fered by Graham Manufactur- 
ing Corp., Needham, Mass., 
has added advantage of not 
burning opposite surface, elimi- 
nating grinding and polishing 
after welding. Self-contained 
portable unit operates from 
110 volts, a-c, with draw of 
less than 10 amp. 

Circle No. 1 


LIFTING 
_CLAMP 


4 


HHANCTVUOA NN 


USE CARD ON PAGE 89 


Copper-base alloy 


DesicNep primarily for brass, copper-base 


alloy is triple deoxidized and silver bear 
ing. EutecRod 1808 can be applied either 
thin flowing or bead-forming. Applica 
tions include use in electrical, architect 
ural, jewelry, refrigeration and pump in 
dustries. Alloy melts at 1,550 F. Also suit 
able for steel, cast iron and nickel alloys 
Eutectic Welding {llovs Cory 
Circle No. 4 


Control valves 


Speep Kinc, %4-in., 4-way foot mounted 
remote-operated control valve is said to 
be suited for use in hazardous locations 
and wherever remote pilot operation is 


desired on any pneumatn ally interlocked 





ircuitry. Service life is said to exceed 25 


million cycles. Cylinder ports and inlet 
are tapped 4 in. NPT, exhaust is tapped 
; 4 ric { a) it " es 
Automated welder s in. NPT. Singl and d uble type valv 
are designed for 35-250 psi air and oil 
AuTOMATIC assembly and welding service, with double valves controlling 


for electronic components productior vacuum down to 1 in, Hg less than ab 


solute. Valves are also available for other 
semblies per hour. | 1utomatic. the ry 


out 3,000 precision-welded “nistail” as 


uids and pressures, Valvair Corp 

lead wire is fed fror 1 reel to welding Cirele No. 5S 

position, straightened, and cut accurately 

to exact length by a llotine cut-off 

Cups are fed from a vibratory hopper to Welder power plant 

welding position. Machine can handle 

from 0.025 to 0.050 in. Raytheon Mig. Ce ve power plant fe designed for metel-en 
Cirele No. 2 use. The DA-300 Big Rig has 1 kw of d- 

power while welding, and generator out 

put is rated at 10 kw of 115/230 volts, 

AUTOPAK automatic velding equipment single phase, 60 cycle a-c. Welding ranges 


\ 3-1n-1 combination a-c/d-c welder and 


Automatic welding equipment 





_HAND GRIP. 


4 —\ an be used as a manual welder and can in amp are: (d-c) 75-175 or 125-350; 
at be extended to any fully-automatic applica (a-c) 65-160 or 110-400, Rated output at 

4/41 tion. Can also be used in hand welding 100% duty cycle: 250 amp d-e at 40 volts 
We with ordinary coated electrodes. The con and 300 amp a-c at 40 volts. Miller Elec 


—— 


DRUM 7 } OPENER trol unit and the welding circuit contactor tric Mig. a 


panel are the only control items. Special Circle 6 





1 


drive provides a 25 to 1 continuous speed 


For Interesting Information write variation. Welding head has been de 


. . i j cr i ay a) : 
signed to take continuous wire feed when Grinding Ww hee Is 


MERRILL BROTHERS powered by the Autopak transformer. In lHEeRMoO-CuT grinding wheels and abrasive 


tended mainly for submerged-are welding products are now being offered to weld 


56-81 Arnold Ave., Maspeth, N. Y Rockweld Co. ing distributors, Thermacote Co. 
Circle No. 3 Circle No. 7 
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NO ELECTRICAL CONTACT 
TAKES MORE ABUSE 
THAN YOUR ELECTRODE 
HOLDER JAWS 


Clean Jaws 


Save Time 
and nea 


CLEANING 
BROACH 


POLISHING 
¢ BRUSH 


Spiral wire type with long 
life. Finishes the job with 
a like-new polish and per- 
fect contact surface 





SUGGESTED 
LIST PRICES 





1-5 6-23 24-71 
$2.50 $2.25 $2.13 


72-143 144-UP 
$2.00 $1.88 











h in handle. Clean 
faces and sides of jaws 


Start getting 
better holder 
performance — 
Clean jaws 
save money 


Now cock jaws open with tapered 
end of broach and use brush for 
final polishing 
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JAW CORROSION AND 
DIRT BUILD RESISTANCE 


Cuts speed of welding by 


) o C j "Gleam jaws cut 
holder temperature as much as . 
Every welder should carry 

“Jaw- Cleaner’. 


FOR 
ANY HOLDER 
2 ee 


Hole Type 


Angle Type 


Tong Type 


=i — 


Blade Type 























andl 
onal 





WELDING ACCESSORIES 


INCORPORATED 
707 E. LEWISTON 
FERNDALE 20, MICH. 





NO PREHEAT 


NO POSTHEAT 


on 


H TENSILE 


STEEL 


when 
you weld 
AD 


AIRCO 
394 


* Airco 394 all 
trodes overcon 
cracking in welding of 
hardenable steels — without 
preheat. 


position elec- 
e underbead 


most 


Make possible high quality 
hardenable steel welds without 
postheat 
* Weld steels of 30 
carbon. 
* Recommended 
contain both a 
and high car 
Airco 394e ectrode 
a manganese T 
deposit Oot low nydi 
tent. Weld 
strength. Ar 
beads are 
moval is easy 
FREE — Send for the handy 
trode Guide. It will help you 
right electrode for your specific 
Request catalog 1318 
Authorized Airco Dealers 


eto “ELECTROOE 
in principal cities ! 


Air REDUCTION 
SALES COMPANY 


A division of Air Redu 


150 East 42nd Street, New York 17, N.Y 


Airco Elec- 
select the 


ob 


* 


Spot welder 


DesicgNep for porta 


tion, new spot we 
matic timer and 

pacity up to 3/16 
of a of met 
vice that permits 


1.000 


variety 


trom U to 
most aluminum 
plated, galvanized 
metals The unit 
water cooled models, | 
weighing 28 lb. Verit 
Circle No. 8 


Welding clamps 


DesicNep for hard t 
Wel 


rotating 


clamp can be 
it on. its 
»-in. thrust. 
or other 

nut handl 
prevent spatter 
with opening fron 
Clamp Co 

Cirele No. 9 


Stainless weld wire 


ComMPANY has new 
steel welding wire 
iutomaty harat 
s in coils, 
electrodes 
seven tube 
and iutor 


ith 


W eld gage 
Weld Gage. designed to me 


concave and 


FILLET asure 


convex measures the 
nine most popular weld siz from 
to l-in. Pocket-size | eighing 
$ 1/3 oz. gage comes 


Fibre Vetal Prod 
Circle No. 11 


\4-in 
only 


plasti Cast 
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Moisture “‘messes up’’ 
electrodes, too, cuts 
welding profits. 


End costly reworks 
by drying rods in 


DryRod.: 


OVEN 


Mineral 
thirsty 


coated 
The instant you unpack 


electrodes are 
them they start soaking up mois- 
ture within 2 hours often as 
13 times US allowable 


specifications. 


much as 
Moist rods cause 
under-bead 


porosity, cracking, 


rough welds, etc. Rod scrap runs 


high. Production slows down. 


Reworks eat up profits 

in DRY - ROD 
OVEN prevents such losses, in- 
faster, 


Storing rods 


sures finer workmanship 
at less cost 


Write for new literature 
on latest rod-drvying 
methods, “Dry Rod as 
Standard Welding 
Equipment.” 


PHOENIX PRODUCTS COMPANY 


4727 N. 27th St. © Milwaukee 9, Wis. 


TEX 


1958 





Assembly is heated by gas-air burners; heat 


EASY-FLO preform ring is slid over ing time: 50 seconds. Note capillary action of 


Operator fluxes bank of 
header tubes 


assemblies prior to heating 


Components of header box; ring 


is preplaced 


Header box under heat; time: 46 seconds. 


alloy; thorough penetration makes strong, 
leakproof joint. 


Brazed unit. Note neat, 
clean fillet around base 
of tube fitting 


Embassy Steel Products Cut Unit Labor Cost 50 Per Cent 
with Handy & Harman Silver Brazing 


Before Handy & Harman Silver Alloy Braz- 
ing came into Embassy Steel Products’ 


START WITH 
BULLETIN 20 


s you why and how 
speed, strength and 
inherent in 

ng. Gives 


production picture, these convector radi- 
welded. Now, they are brazed 

th EASY-FLO 35 using gas-air heat, and 
unit labor cost has been cut by 50 per cent. 


ators were 


This includes cleaning, fluxing and assem- 
bling. Not bad, eh? 

Components involved in this big saving 
are cold-rolled steel header plates that are 
brazed to fin tubes and cold-rolled steel 
header boxes that are brazed to steel fittings. 
Both of these convector assemblies are used 
in residential heating units. 

Preformed EASY-FLO .047 wire (.015 ID) 
is used for brazing the header plate and fins. 
Photographs describe the joining steps. Each 
assembly goes through a 50-second heating 
cycle. 

The header box is made in three sizes 
depending on the size of the coil assembly 
it fits. Average heating time for any size is 
16 seconds. Two sizes of EASY-FLO are 
used: .047 and .062 wire. Switching from one 
size to another involves no change in assem- 
bly or heating setup. Add this to brazing’s 
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long list of production benefits and s 
it from production costs. 

If all we had to talk about in this case was 
the reduction in production time because of 
brazing, we'd still have a strong story to tell 


ie 


htract 


You'll notice that we’ve said nothing about 
joint strength, alloy cost, corrosion resist- 
ance, ductility and so on. We can, and if you’d 
like to know how these benefits can apply 
to what you’re joining right now, all you have 
to do is ask us. We'll be happy to tell you. 





Your No. SOURCE OF SUPPLY 
AND AUTHORITY 


ON BRAZING ALLOYS 





HANDY & HARMAN 


CT Talia - tae @badlot 1 
82 Fulton Street, New York 38, N. Y 


Distributors in Principal Cities 








Here’s a NEW WELDING TORCH that’s 
WATERTIGHT... buitt for HEAVY-DUTY SERVICE 
... yet weighs only | OUNCES! 











YOU GET BETTER SHIELDING 

WITH LESS GAS 

Improved design of collet body and 
closer electrode fit assure uniform ar- 
gon flow. without jetting or turbulence. 


This new Heviarc HW-18 Hand Welding Torch weighs 
only 7 ounces, making it easy for you to handle. less 
tiring. The special one-piece water cooling channel elimi- 
nates sources of leakage. And it’s made for rugged. heavy- 
duty service. 


GIVES YOU RUGGED SERVICE 
Torch body is Fiberglas-reinforced phe- 
nolic for greater resistance to heat and 
thermal shock. Handle is tough, pol- 
ished plastic. Gas cups have 4 times the 
impact strength of ordinary cups. 





@ Diagram shows leak- 
prool, one-piece water 
cooling passage in 
LINDE’s new HELIARC 
HW-18 Hand Welding 
Torch 


See and try this new HELIARC HW-18 Torch! For a 
demonstration, mail coupon today. Or call your dis- 
tributor or nearest LINDE office. LINDE COMPANY, 
Division of Union Carbide Corporation. 30 East 42nd 
Street, New York 17, N. Y. Offices in other principal 
cities. In Canada: Linde Company, 


Division of 
Union Carbide Canada Limited. 


Pee oe oe ee oe 6 2 ee eee, 
Dept. WE-9, LINDE COMPANY, Division of UC(¢ 
30 East 42nd Street, New York 17, N. Y. 


Please advise me where and when I can examine 


and try out the new HELIARC HW-18 Hand Weld- 
ing Torch. 


NAME 
COMPANY 


STREET 


The terms “‘Linde,”’ “*Heliarc,"’ and “Union Carbide” 


66 


LEAKPROOF 

Molded, one-piece water cooling pas- 
sage has no joints to permit leakage 
no water drip to contaminate welds. 


EASY, MORE ECONOMICAL 
MAINTENANCE 


Collets, collet bodies. cups and caps are 
interchangeable with those of vour HW- 
17 Series 2 Torch. All couplings have 
standard IAA connections. and adap- 
tors are included. Your production costs 
are lowered, too. for the new HW-18 
saves time in hard-to-reach spots. Torch 
is designed for continuous 300-amp 


service, a-c or d- . 


ARGON SHUT-OFF VALVE 


(Optional) saves time, steps and argon. 


FOR THE BEST IN 
l ELECTRIC WELDING 


| CITY ZONE STATE | 


a 


LOOK TO 


indle CaN=t ih) 3 


€ MARK 


are registered trade-marks of Union Carbide Corporation, 
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Liquid flux 
ty ANIS 


with residue guar Welding Fixture and Positioner Manufacturers 


nert and corrosion-free has ° 
for soldering copper alloys Specify ‘oe 
tals Flameless heating 
with new development, 
ed for solders melting 
general purpose 


ning leads. Eutectic 


ding Alone Co WELDING FLUX 
open agp RECOVERY > Ae ee BO 


weight hand trucks for 
oxygen come in. three 
ders are held in place 
| chain. Models hav 
earing rear wheels 

«wk wheels up out of 
ed. Harper Stee 


_ 


Circle No. 13 


Hardness tester 


in U.S. for English 
rascope’ portable hardness 
City Testing Machines, Inc.. 
r performs a diamond pyra 
It weighs about 18 Ib, 

seful in testing finished 
lests wide range of ma 

n metal strips to large mill 
All models finjshed in 

nd equipped with mahogany 
City Testing Machines 


Circle No. 14 


Ceramic tooling 


LATE 1 boats fabricated trom “Sur 
Braze 5S casting ceramic are used for 
tering operations on metals, 


mics and glass at tempera 


100 F. The plates and boats 


This special fixture is 

designed for an intricate, complicated 
weld—to fabricate all-steel foundry flasks. 
It is equipped with two welders and two 
Invincible Welding Flux Recovery Systems. 


Because: 


@INVINCIBLES recover ail] unfused flux on submerged arc 

f material, so tooling will welding jobs, remove powder and return slag-free, dust-free 

powders being sintered, flux to the welder in a continuous flow. Savings in reclaimed 

7 pet ch puso Tad re flux alone repay their cost in a few months, or even weeks 
nvcanl shinck: Deiset- \Piddiecte tui And they save costly man-hours over manual methods, speed 
Circle No. 15 production, minimize costly rejects by eliminating flux flour 


Bleed-off valve 


\ Ble Off Valve is designed to auto 


@ INVINCIBLES are available in 14 standard automatic and 
manual models from 12 to 7% horsepower plus special 
inate air in Po spe —" machines and combinations. All feature compactness, flexi- 
pressures up to 9,000 psi. e “ye : 
™ ; | i 7 . ete be Nt bility and rugged construction. 
es NP , or 9/16 ah straight @ INVINCIBLE's resident engineers in all principal cities will 
ead Penisor ngineering it 


Ciccks Ma. 16 assist you in achieving maximum savings from submerged 
ft arc welding operations. 
Safety glasses 


a ng eo: eo SEND FOR FOLDER on Invincible Flux Recovery Systems 


“Sl employees. Fim sas se INVINCIBLE VACUUM CLEANER MFG. CO. 


slip down on the nose DOVER, OHIO 


Cirele No. 17 OVER 50 YEARS THE LEADER IN INDUSTRIAL VACUUM EQUIPMENT 
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When corrosion is a threat 
to the life of Stainless Welds 


Cleaning tool 


Jaw Cleaner contributes to better and 
faster arc welding, says firm. It consists 
of a hardened steel broach and spiral wire 
brush. Used to clean corrosion, spatter and 
dirt from electrode jaws without cutting 
away the metal. It polishes jaws so that 
a perfect electric contact is maintained 
{1 Welding Accessories. Ir 
Circle No. 28 


Control valve 

Pitot-operated air control valve is mounted 
directly on cylinder of portable weld gun 
Gives taster aT response, manutacturer 
says. Valve kit includes aluminum mani 
fold adapter on gun cylinder. Boss on valve 
body is for attaching welder handle. Uses 
standard solenoid coil for a-c or d-e, any 
oltage. Valvair Corp. 

Circle No 29 


Cable cover 
NEOPRENE cover for cable connection is 
electrically safe, crush-proof and = tapered 
to fit snugly around cable jacket, Prevents 
connector from snagging when being 
dragged around field or shop. Tweco Prod 
es. Ty 
Circle No. 30 


Job report courtesy of Chipping hammer 

Superior Welding Co., Decatur, Ill M ANUFACTURER claims four advantages for 
chipping hammer (1.) absorbs chisel 
ibration; (2 provides new comfort and 


efhciency for operator; (3.) substantially 


WELD WITH [mi sommes noise level: and | } eliminates 
|p) ‘he breakage of parts caused by improper op 

| : eration. Each hammer size has four powe! 

| m™S sizes. A particular size hammer can_ be 


converted to inv one oft th four powet 


ratings by changing 


STAINLESS ELECTRODES tings by changing valve box cap. Inger 


“a ‘ . Circle No. 41 
This is a nitric acid absorption column for the chemical industry. 


The shell and flanges of solid 304 ELC stainless were welded with 
Arcos CHROMEND 19-9 Cb Electrodes to resist chemical attack 
at 150 p.s.i.g. and 300°F. Arcos CHROMEND K-LC Electrodes 
were used for welding the bubble caps and coil clips. Together, 
these two Arcos Electrodes proved the point: there’s no substitute 
for quality weld metal when long uninterrupted service is 
essential. ARCOS CORPORATION, 1500 South 50th Street, 
Philadelphia 43, Pa 


Cay 
CIRC-O-THERM oven, by  Hevi-duty 
Electric Co., Milwaukee, features circle 
of heat design that assures uniform heat 
throughout chamber, says manufacturer. 
Operates on either 115 or 230 volt a-c, 
with temperatures to 250 C. Has threo 
perforated aluminum shelves. 


4 Cirele No. 31 
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When submerged arc welding 


equ virements are HIGHLY UNUSUAL! 
mnt 
“he Wha 


a... om 
i ws 2 


Portable cutting outfit 


portable emergency cut 
rescue squads has é 
an inhalator that de 
of pure oxygen 
aluminum ‘case, 

26 in. high, 

can cut up to I, 
uurs, and has a spare 
idditional cutting. Kit 
gloves, spark lighter, 
nhalator and instruc 
ind exceeds, civil de 


says Gas {ri 
Circle No. 23 


Butt-welder 


CLAIMED to be the fastest-operating butt 
ope rated Model BW 
lds per hour in semi 
Equipped with air 

natic timer, filter 
Wire rings, rectan 
{/phil Spot Welder 


a a ARCOSITE BONDED FLUX Ce 
Hardfacing electrode ’ The SS Angelo Petri—the first of its kind—is a new wi 
Compostte-coateD hardfacing nickel-man carrying 26 welded cargo tanks with a 2 million gallon bulk 
trod ose deposits are very capacity. Especially unusual was the use of submerged arc weld- 
nperatures, provides good ing on both sides of the type 316 stainless-clad steel tanks. 
sistance. Walmang No. 3 ARCOSITE C-17 FLUX and Arcos CHROMENAR 25/20 bare wire 
vc or d-c reverse polarity were used to assure proper physical, corrosion resistant proper- 
ends it for hardfacing ties, and joint soundness. To control dilution on the stainless side, 
carbon steel castings of the clad side was automatically gouged slightly by carbon arc. 
Deposits at 229 BHN. Another unusual achievement tending to retard corrosion was the 
ens as high as SSS BUN. Pell cathodic—rather than anodic quality of the submerged arc welds. 
aimee il Write today for information on ARCOSITE BONDED FLUXES and 
Circle No. 25 ARCOS STAINLESS and NICKEL ALLOY ELECTRODES. ARCOS 
CORPORATION, 1500 South 50th Street, Philadelphia 43, Penna. 
Water flow control 
Wa I t allows cooling water to flow 
proport machine load. It is de 
on resistance welders, in 
r any internally operated 
pment Designed so con 
nounted inside machine 
ont panel. Van Vooren Products 
Circle No. 26 
Stain: remover 
6 is a colorless liquid, acid 
developed for the removal of 
stains on stainless steel caused 
Manufacturer claims it is ex 
ective on the 300 series of 
Brightens steel as it cleans. 
hemclean Pro ts Corp. 
Cirele No. 27 
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COMES CLOSE 


TO THE AMAZING 


TEC = TORCH! 


The TEC VISUWELD water cooled torch is the talk 

of the Industry because it’s the ONLY torch to Cable holder 

combine ALL these exclusive features for out- Caste holder that is safe and efficient is 
standing TUNGSTEN INERT GAS WELDING. re ee ee ee 


and allows cable to be pulled through, but 
does not allow it to slip back. Firm says 


ORIGINAL VISUWELD Ge ie wees ee 
TRANSPARENT GAS cable irom above and allow the weldor to 
NOZZLE . . . YOU SEE ak cas Wak Gale Ge, Eee 
WHAT YOU WELD! Products 

An unrestricted view of the weld Circle No. 18 

while welding with durable, fog 


free Quartz, Vycor or Pyrex Aluminum cleaner 
nozzles. 











Liou brushed on aluminum prior to 
welding cleans and deodorizes surface 

in one operation. Small parts are treated 
EXCLUSIVE “TIP-OF- by dipping in liquid and flushing with 
TORCH’’ COOLING FOR 





I 
ae water. Leaves surface free of organic con 
COOLER OPERATION! . . . | Ss ecivants ind ennlene solden ent tov 


Cooling system design affords con- I Tl 


—— = 
tinuous coolant water to reach tip ——a tories, Ir 
of the torch. No need for “cooling 


in electrical resistance Clarksor Labora 


Circle No. 19 





off time" even at 350 amps. 





Warning signs 
PLUS THESE AND OTHER FEATURES: 


Two new aluminum signs are for anyone 
in industry or medicine who uses radio 


active isotopes in a large enough quantity 


GUARANTEED to expose personnel to appreciable levels 
GAS AND WATER of radiation. Signs meet AEC recommend 
LEAKPROOF! .* =e » ations governing radiation warning signs 
One-piece unit torch head with Both contain the radiation caution sym 
NO fittings or gaskets allowing bel, color and words prescribed by AE(¢ 
NO water or gas to escape regulations. Picker X-Ray Corp 

Circle No. 20 


LIGHTEST Coated finishing paper 
WEIGHT TORCH... UsaBLe as a dry sanding product on a 
ONLY 3 OUNCES! 3 TORCHES aide nape ellen gemgr Age wa 
Three ounces of working weight IN ONE!... side ot aetias that meant residue from 
and an inch of diameter mean ~\ Weld efficiently, loading or clogging abrasive grains. Can be 
ae Seine faster fatigue- continuously from 3 used on metal, non-ferrous metal and alum 
parcen. =\ to 350 Amps... . inum as well as non-metallic materials 


AC or DC. No need 


Produced in 9 by 11 in. sheets and discs 
to change torches 


cut from the sheets. Armour and Co 


NO MAINTENANCE Circle No. 21 
PROBLEMS!... 


One-piece construction coupled Saf ety glasses 
with durable materials elimi- 
nate parts wearing out. No 
replacements are required. 


THREE styles of plastic-frame, square-lens 
flash and grinding safety glasses are de 
signed for protection from frontal hazards 
and afford side protection from flying pat 
Write NOW for fuit information on the TEC Visuweld Torch and Other Superior Visuweld Equipment ticles, Glasses come in clear or — lens 

with or without side shields. Glendale Op 

TEC TORCH CO., INC. 2iirstast, mew Jensey tical Co., Inc. 
Circle No. 22 
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Vapor thyratron 

ARGON-mercury tube with lug base and 

spade terminals makes positive contact 

ind eliminates socket heating and associ 

ited troubles, firm says. Ratings are: fila- 
nt volts, 2.5; filament current, 9 amp; 
ide current, 2.5 amp; peak anode cur 
ent, 30 amp; peak inverse and forward 
‘its, 1.500. National f ectronics, Ine. 
Circle No. 32 


Cage assembly 

WELDING area is increased with new steel 
I designed to hold and protect 
welding control and wire 
Also offers flexibility in welding 
1 says. Cage can be raised, 
ved to any welding position. 
is of ‘%-in. steel rod and 
6'S by 16 in. at base. 
od base, reinforced with 
s in., providing insula 
ent pe ssible electrical shorting. 

\ ul Cy er Gas Dit 

Circle No. 33 


Weld head 


HTRAVY ilic weld head (model 
VTA is designed for use with resistance 
t ind capacitance discharge-type welders 
pressure is desired. An 

pressure firing switch 

allows exact adjust 

essure from 0.5 to 100 Ib. 

ained, portable. Head de 

variety of electro setups, 

diameter copper elec trode 

tom pla ig and fixture contactor 
rface. ba m Tube Products Co 
Circle No. 34 


Reflectoscope 
PorTABLE reflectoscope designed to operate 
5 me weighs only 35 lb and measures 
in. deep and 14 in. high. 
ration, bright picture and 
1 video trace facilitate field work. 
inspection of welds, studs, pipe, 
possible with instrument. Sperry 
oducts, [1 
Circle No. 35 


Aluminum electrodes 
ALUMINUM electrodes (one when 5% 
is involved and another for pure 
luminum) for flat and vertical welding 
irawn and sheet aluminum elimi- 
moisture problems, manufacturer 
ays. They are for use only on d-c reverse 
polarity. A long shelf life because of spe 


il compounding of flux coating and plas 


bag packaging is claimed. All-State 


ding Alloys Co 
Circle No. 36 


.. available i 
GB 88 FLUX a, 5 in 
and 25 Ib. drums to 
suit your needs 


SuUVER Saazine 


L. @ Y ‘ves eeet 


Me Ld 


Use GB 88 Flux, the flux of proven dependability and note 
the improvement in the quality of your Silver Brazing. GB 88 
is fully active to 1650°F 

Low glare and low fuming characteristics insure Operator 
comfort and quality results. It is stable in use as well as in 
storage and was developed for Silver Brazing of STEEL, 
BRASS, COPPER, STAINLESS STEEL, MONEL, NICK- 
EL, INCONEL, CHROME ALLOYS, SILVER and GOLD 

For best results team up GB 88 Flux with GB Silver 
Brazing Alloy in the form or size you require: random 
coils (all diameters), strip, straight lengths, pre-formed 

rings and special shapes. Prompt 
service on all inquiries 


SMELTING & REFINING CO. 


111 N. Wabash Ave., Chicago 2, Ill. * 74 W. 46th St., New York 36, N.Y. 
OAKLAND 


Mail Coupon for your FREE 
copy of the GB Data Book— 
complete information on low 
temperature Silver Brazing 


PLEASE SEND GB Data Book without obligation. 


Name 


Address 


City- 
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ches lightweight 


cold drawn cylinders | } i, 
for oxygen and other |” Clamp swivel 


: Since a C-clamp without a pad is 
hi 7 useless, a new type of swivel is 100% 
ig pressure gases , lossproof, manufacturer claims. No 

me crimping is used in assembly: inside 

the collar a groove is machined which 
accepts a hardened steel spring. 
Clamps are assembled by forcing the 
spindle ball past the spring. Wilton 


Tool Vig. Co.. Ine. 
Circle No. 37 


Hackney gives you everything you want in high 
pressure gas cylinders—light weight, safety, mini- 
mum maintenance, long life—because the Hackney 
cold drawn process eliminates excess material and 
results in lighter weight, ruggedly built cylinders. 


Protective coating 
4 CORROSION-resistant “Zincilate 400" 
HACKNEY FEATURES INCLUDE: ‘ is a coating originally developed for 
the automotive industry which an- 
swers the welding problem of how 
to get conductivity through a protec- 
tive coating without destroying cor- 
uniform sidewall thickness, weight—top to bottom, side to side a rosion resistance. Weldable even 


uniform cylinder capacity —simplifies filling 


maximum strength without needless weight 


light weight—easier to handle 


when dry. the coating prevents rust 
smooth surfaces—free from crevices, ridges ; creepage at the point of weld, regard- 
ess of elapsed time between applica- 
exceeding all ICC requirements for cylinders 3 : le of el P i b aig PI 
’ * tion of coating and welding. On spot 
shapes and sizes for all service requirements—from small ‘ wali sank Che ‘eeu canting det 
: *iK g 0 : e > of g Ss 
medicals to 220's and 250's (cu. ft.) for oxygen, hydrogen, - ; 
nitrogen, helium, argon and carbon dioxide a not contaminate the electrodes, It pre- 
: vents corrosion that normally occurs 
when two dissimilar metals are weld- 
: d. Industrial Metal Protectives. Inc 
YLI ERS, YOU: i ; shri 
WHEN YOU BUY HACKNEY CYLIND , Circle No. 38 
Solenoid valves 
save money on shipping costs every time you ship cylinders ‘ . : 
d ae ' : “ ‘ail’ = | ILOT - operated. solenoid -controlled. 
reduce handling costs—minimum manpower nee a , ; ‘ 
four-way valves are designed to pro- 
cut maintenance costs—smooth surfaces easily : : 5 ° rae ‘ I 
diet and ecleted vide all porting and positioning ar- 
ainte a ° . 
, . rangements on circuits up to 3.000 
can have personal markings on cylinder and neck ring 3 x Mh - 
: psi. Shorter in overall length than any 
comparable valve, the 4-way valves 
: feature drawn-steel solenoid covers 
for complete details, mail the coupon! and short solenoid power stroke. In- 
7 © ° ° 
ternal retaining cords secure covers 
to valve body. Capacities are 30 gpm 
P : and 5 gpm for the *4 in. pilot and 
Pressed Steel Tank Company Var aE ee, aes ; 
1456 S. 66th St. E 4 in. sole noid valves. Two series are 
Milwaukee 14, Wis. available singly, Denison Engineering 
' : Dir {merican Brake Shoe Co. 
Gentlemen: We are interested in detailed facts and prices of Hackney high “s ebiig . = 


pressure gas cylinders in in the quantities 1 to 24 ......-+,5 Circle No. 39 
25 t0 99 100 to 499........, 500 0 999 1000 or more 


i Air, oil eyvlinders 
. . 2» | | ae ‘ ee eeee * 


Y NEw line of air and oil cylinders for 
| oars ‘ Te 7 itnetee 


industrial. mobile and farm applica- 
seseiaeataiaaih : patna Sha tions offers eight bore sizes: 1%, 2 


215.3, 3%, 4, 5 and 6 in., incorporat- 


ing 10 different mounts: clevis, eye. 
tube, front flange. rear flange, rab- 


Pressed Steel Tank Company ¢/ bit. pilot. centerline, side lug and 


Vireacee TT 


; ; > . > ua ? ing 
Manufacturer of Hackney Products since 1902 foot, ( ylinders come with 0 ring 


. ; seals f ‘ssure up to 3000 pi. 

1456 South 66th Street, Milwaukee 14, Wis. 4 ; AB. gence. : 0 
RNS aR Te as Stroke lengths are available up to 
sts sap hha ft as standard. HemcO Mfg., Inc. 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS Circle No. 40 
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NEWS © «© « @e e from page 8 


Wall Colmonov sent questionnaires 
t xing authorities across. the 
unti isking their opinion of the 


se who replied felt that the 
pany was on the right track, but 
epted the proposal without 
some modification. However. 


I wing conclusions were 
eache 
Shear strength data must be used 
vitl nsiderable caution in design 
ineering work. 
Details for fabrication of test spec- 
ens should be included in the 
indard procedure. 
The test specimen design as pro 
osed by Wall Colmonoy may re 
nanges 
veproduction of results is a prob- 
t! will have to be a prime 
target for future investigations. 
One result of the proposal was the 
establishment of a special sub-com- 
the brazing and soldering 
te of the AWS. The sub- 
Is headed by Harry 
Schwartzbart. supervisor of welding 
it Armour Research Foun- 
' Cc} 


Norton buys 
Ohio site 


Nort Co. has purchased 120 
icres of land in Piqua. Ohio—in the 
f one of its major markets. 

is an excellent spol and a logi- 
| location for a distribution cen- 
ter remarks John Jeppson, vice 


president and director of manufac- 


Wisconsin to hold 
pipe welding institute 


The Extension division of the Uni- 
ersity \\ isconsin.,. Madison. will 
ripe welding institute Oct. 16 

d | Pressure piping and _ vessels 
‘1 he the main topir covered. The 
Wisconsin chapter of the National 
Certified Pipe Welding Bureau will 


ke part in the dinner meeting. 


Construction starts 
on USS building 


Construction on a new United 
“tates Steel Co. electromechanical 
development building has started. 
The building is at the firm’s research 

nter in Monroeville. Pa. The elec 
tromechanical laboratory will add 
4.000 sa ft of floor space to what 
s said to be the largest laboratory in 
the free world devoted exclusively to 


research in steel and related prob- 


lems 
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poor re 


URO 


e The NEW 
tandard DUROGON 





-=—-C gy em§---------- 









Standard 


Perfect Balance e Easy Replacement of Parts « The Long Jaw makes the 
hard to get at places easily accessible. After 26 years of proven perform 
ance these features make the DURO Standard still the Preferred Holder 


DURO’S 
NEW 


Holder 


The 
Durogon 







Model N3 
Model N3HD 






Model N3 New alloy, high 
tensile strength, light-weight 
aluminum body 

Long Life Copper Alloy 
renewable jaws 

Extremely cool operation 
Fully insulated 

Jaw Insulation resists high 
temperature 

All parts quickly replaced 
using only a screwdriver 
Rugged Heavy-Wall Fibre Grip 
Solderless Type, proven 
cable connection 


Model N3HD Recommended 
for Heavy Duty continuous service 
All the features of the 
Aluminum model Durogon, 

but this body is made of 

rugged high conductivity bronze 
for super conductivity and 
choice of mechanical, soldered 
or brazed cable connection 

In addition, this heavy duty 
model has an extra long, 
heavy-wall fibre grip 


Write 
for 
literature 
and name 
of nearest 
distributor 





OREGON AVE HAMDEN CONN 








Testing course 
offered at Ohio 


A course designed to present the 
eo fundamental principles of non-de- 


structive testing will be offered by 
Ohio State University. Columbus. 


neoprene insulated from Sept. 8 to 19. 
No prerequisite training or experi- 
ence is necessary to register in the 
course. It will begin with the prin- 
ciples underlying each test method 
and will then progress to advanced 
. .. the smoothest connection The Te awe oe 
sent the: 
you can make! basic principles underlying all 
forms of nondestructive tests and 
their applications. 








advantages and limitations of each 
basic test method. 

equipment procedures and_ tech- 
niques of testing. 

interpretation of test indications in 
terms of material discontinuities and 
serviceability. 

Detailed instruction will be given 
on the theory of 10 different test 
methods. Specific training in the use 
of 14 different machines and proce- 
dures will also be part of the course. 
Plant visits to Columbus area indus- 
try will be arranged if requested. 

e The course will consist of 10 
Tapered and Vulcanized. . . Trouble-Free sdeiehteaiee Maen Gib alt taal 
lectures, discussion’ and laboratory 
work. Reading assignments will be 
No more bulky cable connections to “foul up” on given and the Davis Welding Library 
: resources will be utilized. 
obstructions and delay production. Now you can The course will be under the direc- 


e ‘ : tion of the faculty of the university's 
make shockproof, waterproof cable connections in , : , 
department of welding engineering. 
your own plant in minutes with a 110 volt portable Dr. Robert C. McMaster, past presi- 
dent of the Society for Non-Destruc- 


Vulcanizing Kit. Seals prefabricated neoprene insu- tive Testing, Inc. will present ma- 


lating sleeves to cable jackets . . . cable breakage at terial on the fundamentals of the 
a course. 


connector is eliminated . . . cable jackets cannot pull Daily 


quizzes and an_ intensive 
~ . ; ‘ final examination will determine the 
away. Connectors lock tight—stay tight! a ¢ : ry: 
y & y ght Joir all completion of the course. Certificates 
will be presented to those who satis- 
factorily pass the tests. 


cable sizes instantly without adaptors. 


The Cam-Lok Vulcanizing Kit can also b od witl 1. ‘ 
' 5 vn e used with lechline new 
an adaptor mold to make neoprene insulated, water- Wheelabrator Division 
proof Cable Splices! Techline Division. formerly Cran- 
dall Engineering and Mfg., Inc.., 
Vicksburg, Mich., is a new division 
; ° , of Wheelabrator Corp... Mishawaka. 
Write for new free catalog #131-B on the complete Ind ee ee 
1. 
Cam-Lok line of neoprene insulated Cable Connec- It will be responsible for the manu- 
" , facture and sale of precision finish- 
tors, Splices and Machine Receptacles. ing equipment, including barrel fin- 
ishing machines and wet blast 
equipment. 
George H. Lieser will be field sales 


manager of the division. He was de- 
EMPIRE PRODUCTS, INC. partment head of wet blast equipment 


P. O. BOX N-98 CINCINNATI 36, OHIO for Wheelabrator. 
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Te ‘ i agence 
NEW cylindrical package designed to ee UES 


peng ris 
, . YD a ea - 
protect valuable stainless steel and non- A ee 


ferrous welding fittings and flanges by 
Tube Turns, Louisville, Ky 


First ultrasonic exhibit 
for New York City 


Che first international ultrasonic 
exhibit and conference will be held 
Nov. 13-15, 1958, at the Hotel Statle1 
in New York City. Exhibits will be 
shown in the new street-level facility 
of the hotel. Exhibits will show ap- 
plications of ultrasonic equipment in 
such fields as cleaning and degreas 
ing. 


Westinghouse builds 
transformer plant 


Muncie, Indiana, has been chosen 
as the site for the new Westinghouse 
multi-dollar power transformer plant. 
The plant is expected to begin pro- 
duction by 1962, and will employ 
more than 2,000 persons. 


Lincoln foundation 
honors bridge designers 


Farland C. Bundy and Charles S. 
Matlock, engineers with the Bridge 
Div., Texas Highway Dept., Austin, 
received the $10,000 first award in 
the recently judged James F. Lincoln 
Arc Welding Foundation welded 
bridge design competition. 

Bundy and Matlock shared the 
award for design of the recently com- 
pleted Buffalo Bayou Bridge, Houston. 
The structure is a 668-ft, all-welded. 
continuous-plate-girder bridge. 

Designs were judged on the basis 
of economical uses of labor and steel, 
appearance, cost, general quality of 
detail, and other advantages of all- 
welded construction. 

The same bridge has received rec- 
ognition in a competition for the 
most beautiful steel bridges erected 
_in 1957. (See WE, January, p. 29). 
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with new 


Ranite 


Check 
Chart 
System 


The wear of construction equipment parts is one of the highest cost 
factors of contractor operations. Only careful inspection and regular 
systemized maintenance can hold this cost down. 

To promote regular inspection of equipment parts, Ranite offers 
at no cost or obligation their new Ran-Check-Charts and Stickers 
for systemized preventive maintenance. They provide an easy way 
for periodic checking of all non-lubed part surfaces so as to prevent 
“wear beyond repair” conditions. 

For maximum wear-life Ranite’s seven types of Job-Graded, 
Color-Coded hardsurfacing rods have been formulated to meet all 
wear conditions whether caused by abrasion, impact or a combina- 
tion of both forces. Smooth running, all position, rapid deposition 
Ranite rods cover more area per pound making it most economical 
to use. 

Get your free Ran-Check-Charts and Stickers from your local 
Ranite distributor or write direct today. 


RANKIN MANUFACTURING CO. 
616 S. Marengo Ave., P.O. Box No. 631, Alhambra, Calif 





HARDSURFACING RODS 











SOLAR Aircraft Co. manufactures nose 
cones for the Lacrosse guided missile at 
ts San Diego plant. Lacrosse, built by 
the Martin Co., Orlando, Fla., is close 
and general support weapon used by 
Army and Marine Corps. Some unique 
elding processes are involved in 
fabrication, but more detai!s are 
available, WE learned, becaus« 


rity restrictions 


Wall Colmonoy installs 
special vacuum furnace 

Wall Colmonoy Corp., Detroit, has 
installed a new 32-in. vacuum tur 
nace for degreasing, annealing and 
brazing. The special furnace was de 
signed for unusually low pressure 
operation so the time required for 
effective pro essing could be reduced. 
It can take parts up to 30-in. in 
diameter and 41!5-ft long. Processing 
temperatures reach 1.850 F and 


. press *s drop as lo as 0.0] icron. 
it powers the fastest pi ure I } i wa micron 


Pipeline News 

Temporary FPC authority has been 
eranted Ohio Fuel Gas Co., Colum- 
ee bus, Ohio, to develop a natural gas 

from , 2 
digital data storage field in Medina County. Ohio. 
The new storage field will include 
12.4 miles of Ll, to 20 in. pipeline 
and a >. 00) hp compressor station 


elUhceyiivehivemistelaaliat-s3 


The cost for the initial conversion is 
$2.171.400. The ultimate cost for 
the full development will be $5,- 
075.500, 

Michigan Wisconsin Pipe Line Co.. 
Detroit. Mich.. has received FP 
presiding examiner authorization to 
build natural gas facilities from its 
main line to Laverne Field, Harper 
County. Okla. The line will consist of 
56 miles of 20 in. lateral pipe. Nine 
new main line compressor stations 
will produce a total of 31,500 hp. 
which will be added to the powel of 
four existing stations. Total cost is 
$19,453,000, and will expand its 
daily capacity by 40,000,000 cu ft. 

United Fuel Gas Co., Charleston. 


WELDING ENGINEER—September, 19528 








COMING 


asa ATLANTIC WHEELS 


SEPT. 8-10: Canadian Section, Compres- 
sed Gas Association meeting, Seign- 
ory Club, Montebello” 8.0. Canada. float through 

SEPT. 18: NEMA Arc Welding Section 
Quarterly Meeting, Cleveland. 

SEPT. 25-26: NWSA Eastern Zone Meet- the roughest 
ing, Benjamin Franklin Hotel, Phila- 
delphia. 

SEPT. 29-30: NWSA Central Zone Meet- 
ing, Morrison Hotel, Chicago. 

OCT. 20.24: National Safety Congress 
and Exposition, Hotels Conrad Hilton, 
Congress, Morrison, La Salle, and 
Hamilton, Chicago. 

OCT. 27-28: NWSA West Central Zone 
Meeting, Hotel Muehlebach, Kansas 
City Mo. 

OCT. 27-31: 1958 National Metal Expo- 
sition and Congress, Cleveland Public 
Auditorium, Cleveland. 

OCT. 30-31: NWSA Western Zone Meet- 
ing, Riviera Hotel, Las Vegas. 

DEC. 1-2: NWSA Southeastern Zone 
Meeting, Dinkler-Tutwiler Hotel, Birm- 
ingham, Ala, 

DEC. 4: NWSA Southwestern Zone Meet- 
ing, The Statler Hilton, Dallas, Tex. 

DEC. 4: NEMA Are Welding Section 
Quarterly Meeting, Chicago. 

JAN. 26-29: Plant Maintenance and 
Engineering Show, Cleveland Public 
Auditoriu | | . 

weniaed tae Be mgee ad Ase Webdi Even on the toughest flash and weld removal operations, you 

: rc Welding , han ' 
Section Quarterly Meeting, Pittsburgh. can depend on Atlantic Grinding Wheels for fast, cool, clean 

MARCH 16-20, 1959: ASM Western cutting action. Made with a special resinoid bond to withstand 
Metal Exposition and Congress, Pan- high centrifugal forces and assure maximum safety, they have 
Pacific Auditorium and Ambassador a smooth, floating action that calls for less pressure on the 
Hotel, Los Angeles. grinding surface . . . helps reduce operator fatigue and in- 

APRIL 7-10: 1959 AWS Welding Show, fFici 
International Amphitheatre, Chicago, -itiipaseresle asaiatiatlaas 
Mt If you have any type of metal removal or smoothing problem, 

JUNE 4-5, 1959: NEMA Arc Welding it will pay you to give Atlantic Grinding Wheels a trial run. 

— Quarterly Meeting, Hot Springs, An Atlantic representative will be glad to recommend the right 
wheel for your specific requirements. Write for details and a 

copy of the Atlantic Grinding Wheel Catalog. Atlantic Abrasive 

W. Va.. can sell natural gas to a new Corp., 540 Pearl Street, So. Braintree, Mass. 

affiliate, Ohio Valley Gas Co., Colum- 


bus, Ohio, says the FPC, The gas 
will be delivered wholesale to Ohio 


Valley and will be resold in 13 com- Atlantic Abrasive Corp. 


; : pe A DIVISION OF ABRASIVE PRODUCTS, INC 
munities near Portsmouth, Ohio. ORY : 
South Braintree 85, Massachusetts 











Distributor Appointments 





{ 0 Smith Corp., Milwaukee: STRAIGHT WHEELS * CYLINDER WHEELS * CUP WHEELS 
General Welding and Industrial Sup- 
plies Ltd... Toronto, Can, 

Rivett Lathe and Grinder, Inc.., 
Boston: Stanley M. Proctor Co.. 
Cleveland. 

Worthington Corp., Plainfield, 
\. J.: Anderson Equipment Co., Los 
(Angeles; San Diego Welding Supply, 
San Diego County; Welder’s Supply 
Co.. Cambridge. Mass.: Welders 
Supply of Worcester, Inc., Wor- 
cester, Mass.;: Savannah Oxygen 
and Supply Co., Savannah, Ga. 

W allace Supplies V fg. Co.. Chica- 
vo: M. N. Thackaberry, Inc., Los 
Angeles. 

Compagnie Geneiale d’Electro 


Ceramique, France: Gulton  Indus- . — = = = = ee a ee ee ee ee ee ee ee ie B | 
tries. Inc.. Metuchen, N. J 


CONES * PLUGS * MOUNTED WHEELS AND POINTS 


14 


Please send Atlantic Abrasive Catalog. 


ae 


Have Sales Engineer call without obligation. 
NAME ____ 
POSITION _ 
COMPANY 
STREET __ 


CITY 


=a = = = oe oe oe 


— is | 
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STANDING 


ROOM 


} Matthews 
ONLY! , 7 


L. G. Matthews is the new secretary 
of the International Acetylene Asso 
ciation, replacing the late Herb Rein 
hard. Matthews is the manager of 
safety codes for Linde Co.. the same 


position Mr. Reinhard held. The new 

As the demand for pipe fabrication in all phases of industry increases, secretary ia a member of the Ameri- 
welding shops are busier than ever, and portable, adaptable equipment vam WihBine Secians 
like H & M Pipe Cutting and Beveling Machines, is becoming more “s° 

important every day. H & M machines—for pipe of 112” to 36” in : : ; 

diameter—deliver speed, accuracy, durability and economy, even in the The American Society for Metals has 

hands of inexperienced operators. Yet, they are easily moved from job 

to job, or shop to field, and can be stored away conveniently in their own retary, temporary manager and ad- 

speciotty-designed boxes. visory council, and has established 

a new  position—secretary to the 

THE OUT-OF-ROUND SHAPE CUTTER LEXIBLE board of trustees. {dolph O. Schae- 

MOTORIZED UNITS BOXES AND DOLLIES KS fer, president of Pencoyd Steel and 

: - ANY Forge Corp., Philadelphia, accepted 

write for complete details as. — i the sedis de of rt ee of an 

TULSA, OKLAHOMA tees and will replace the late William 


H. Eisenman as national secretary. 


Applied Fo 


announced appointment of a new sec- 


Important H & M Acce 


Ray T. Bayless, assistant secretary. 
will also act as temporary manager 
of activities. Advisory council mem- 
bers are A. P. Ford, Evelyn G. Gard- 
ner, Taylor Lyman, Ernest E. Thum 
and Chester L. Wells. Miss Gardner 
was also selected secretary of the 
board of trustees. 


William L. Disston has been appoint- 
ed regional sales manager, Defense 
Division, western region, by Budd 
Co., Philadelphia. He will headquar- 
ter in Los Angeles at the company’s 
newly established western office. In 
addition to the defense division. the 
office will coordinate the activities of 
Budd’s Nuclear Systems Division. 





Scientific Color analysis keys Square D Co., Detroit, has appointed 


Mitchell P. Kartalia general manager 
of its marketing division. 


quality control of United Phoson 
and Sil-bond brazing alloys 


i> Brazing results depend upon alloy uniformity that’s Wilbur Hering {rmacost. vice presi- 
In coils | } € why United scientifically controls this vital factor — . : 
strai ht’ Wn through the modern miracle of spectrographic analysis dent-consultant and chairman of the 
RH AL Skilled technicians are test United Phoson and Sil-Bond ; = : oe ’ . 
— oe a : alloys. This sets up a color spectrum which is analyzed by technical committee at Combustion 
rings, Phoson WG ultramodern, spectrographic equipment . . . and results in Engineering. Inc.. New y ork City. 
and Sil-Bond | | the most positive alloy check ever developed! | © ‘ x c 
brazing alloys Wail c> Spectrographic control coupled with United’s continuous | has been awarded the American So- 
are available casting production processes are the reasons why Phoson _- — a Sneineers Med; 
through weld- i and Sil-Bond alloys assure uniform results, speed up ciety of Me chanic al Engine crs Me dal 
ing Supply Wi O production and reduce finishing requirements for distinguished service in engineer- 
ealers every-} A colorful new 8-page booklet, ‘‘Low Temperature Brazing Se . ae ata : ae 
where in the | | Engineering Facts and Data” is packed with valuable ing and science. Armacost has been 
United States. information which you need for more profitable brazing. A awarded 75 patents for materials and 
copy is yours free. Write, wire or phone, today 


UNITED WIRE AND SUPPLY CORPORATION developments of design adaptable to 


1497 Elmwood Avenue, Providence, Rhode Island high temperatures and pressures. The 


medal will be presented at the soci- 
so NI is ED « >: alloys , aluminum, brass, copper tube and wire | ety s annual meeting in New York. in 
| 


December. 
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Boring 


New sales manager for the J. B. Not- 
ting fe um Co., New York City. is Wal- 

Roe, formerly associated with 
Ge bo Electric Co., Atlantic District. 


Donn Boring 


equipment 


has been appointed 
sales manager for Ameri- 
. Harrison, 
time 


Products. Ine.. 


can Oxygen Service Corp. 
NX. J. Boring 
ated with 

Wichita. 


Was at one associ 


Twe 0 


Kans. 
The newly created 


position of per- 
director on the 


staff of Chem- 
. Chicago, has been filled 
by Samuel A. Pond. He will direct 
personnel matters, and coordinate 
activities of divisions and 
subsidiaries, while headquartering in 
Chicago 


sonne!} 


etron ( orp 


personnel 


William T. Wilbur has been appoint- 
ed chief engineer for the 
Welder ( Die 


be in charge 


Progressive 
Mich. He will 


of the company’s stand- 


a : 
Pontiac, 


ard lines of resistance welding equip- 
ment. Stephen E. 
factory 


Jerome has been 


named manager. 


Plainfield, N. J. Div. of Worthington 
Corp. has appointed Gerald A. Guerin 
and Paul F. DeLisi as positioning 
equipment distribution supervisors. 
Guerin will headquarter in the Chi- 
cago office while DeLisi continues to 
work out of the Plainfield division. 


Gene B. Evridge 
man Kodak Co.. 


technical 


has joined East- 
Rochester, N. Y., as 
representative specializing 
in industrial radiography for the 
midwestern territory, headquartering 
in Chicago 


Philips I lec tronics. Inc.. Mt. Vernon, 
N. Y., has named Joseph Meisler tech- 
nical commercial manager of its Cry- 
ogenics Department. He will have 
charge of low-temperature problems 
and applications involving liquid-air 
and nitrogen generators. Meisler is a 
American Institute of 
Chemical Engineers, and the Ameri- 
can Rocket Society. 


member of the 


Clyde R. 
district engineer to 
Law, by the American 
Steel Construction, Inc., 


Guder has been appointed 

succeed JN. 

Institute of 
Louis. 
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the MODERN METHOD 
of Transporting Compressed Gases 








ycty f gas supply TRAILERS 
a, atlated just for Y OU 


@ MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 


@ CAPACITY — to meet YOUR Requirements 


© SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


¢ CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


_gSEND YOUR 
SINQUIRIES 
“TODAY TO» 


INDEPENDENT ENGINEERING COMPANY, Inc. 
CONSULTING 0 CCO DESIGNING 
= 


RESEARCH 





CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - NITROGEN- ARGON 


O'FALLON 5, ILLINOIS 


ARONSON 
Offers You Over 200 PROVEN 
Standard Stock Models 
of Quality POSITIONERS 
“POSITIONEERED 


+ exact Requirements —_ 

to you Aronson TracTred (T.M. Reg ) Turning Rolls for thin-walled 

heavy cylindrical work to 27 tons capacity. Zero to 100 1PM 

ae . + eed turning speed and Built-in Grounding 
‘ONsON Universal Balance 
Positioners (1. M. Reg! 
position your weidments 
effectively, instantly for 
Gownhand welding 
Capacities to 2000 ibs 


Patented 
moe Heavy Duty Precision Built Rubber and Steel Tired 
Turning and Pipe Rolls, 100% overload protected 
apacities to 600 Tons 


Fully Automatic Gear Driven Pos 
troners. featuring Geared Elevation 
135° Tilting and Variable or 
Constant Speed Rotation 
Capacities to 350,000 Ibs 


Model D Gear Driven Positioners 
Compact. Precise, Rugged 
Capacities to 1000 ibs . 
Rugged Head and Tail Stock for pos 
bulky weidments between center: 
Backup for Zero Deflection, Magnetic 
Braking. Capacities to 160,000 Ibs 
Geared Elevation Optional 


ihoamng 
Table 


Heavy Duty Floor Turntables with 

precision speed control and Mag- 

netic Braking. used for welding 

burning, X-raying, etc. Capacities 

to 120,000 Ibs.. various heights 
and speeds 


Bench Turntable Automatic Posi 
toners with Mercury Grounding 
Capacities to 500 Ibs 


+ Ree > 


Quality POSITIONER ‘rOnSON MACHINE COMPANY 





ARCADE, NEW YORK 











William A. Baltzell has been promot- 
ed to sales manager by Oakite Prod- 
ucts. Inc... New York City. He will be 
responsible for the company’s 17 di- 
visions and 240 technical service rep- 
resentatives in the U.S. and Canada. 


é ‘ Cru ible Steel Co.. Pittsburgh. re- 
cently appointed Donald S. Foot 
works manager of the Titanium Div 


at Midland, Pa. Also in Midland. 
Howard T. Clark has been added 


to the newly-created technology de- 


Resistance Welding Alloys partment. William R. Howell is new 
assistant to the vice president of 
* SPOTWELDING TIPS, a complete line .. . R.W.M.A. operations at the Midland works, and 
Standard Tips, ‘Tuffcap’ Standard Tips, Cold-Formed Tips, Cop- ata M. Burrier replaces him as 
per-Tungsten Faced Tips and many “Specials”, all carried in stock eee eee 

in a wide selection of active types and sizes. Edmund Pfeifer was promoted to 
¢ BAR STOCK, round, hexagon, square and rectangular. director of purchases for Lukens 
¢ FORGINGS, c large stock of bars and wheels available for Steel Co., Coatesville, Pa. Succeeding 
finishing. Special forgings to order, rough, or finish-machined. hee “ys ald fal moc ype wage 
* WELDING TIP HOLDERS and ADAPTERS Riche ¥. Mas Las Setar we 
You too may depend on Tuffaloy, with its record of over twenty named assistant controller of man- 
years of prompt service and consistently high quality. 


agement services. 
See your nearest AIRCO or TUFFALOY representative. ak ae Doder Mite. Ca; 24. 
Ask for Catalog and Price List. Brockville, Ont.. has appointed 
Glen C. Wilhide, Jr. its’ general 


Air Repuction Sates COMPANY manager. He is responsible for com: 
A Division of Air Reduction Co., Inc. plete sg re * =~ Let hoe 

150 East 42nd Street, New York 17, N.Y. company. Alexis N. Dahl has beet 
appointed pure hasing manager for 
the parent company in Towson. Md.. 


succeeding \ ilhide, 
rease Service Life of Tractors! Col. John N. Dick 


:. former chief of 
Manufacturing Methods Branch of 


the Air Material Command, U.S.A.F.. 
W has joined Allegheny Steel Corp., 
and will be located in its Washington 


TRACTOR PARTS uaa 


Jack W. Stacey is the new chief en- 
gineer in charge of product develop- 
MANGANAL ment and improvement for the Ham- 
mer Blow Tool Co., Wausau, Wis. A 
chanical engineer, Stace ill be 
11 %-13%% MANGANESE-NICKEL STEEL mechanical engineer acey Wi 


available to customers for consulta- 


APPLICATOR BARS & ie : | 
WELDING ELECTRODES Paul W. Steen has been appointed 











manager of distributor sales for 
Narda Ultrasonics Corp., Mineola, 
eS 


Died... 


Keith Towns died as a result of a 
heart attack suffered June 9. Mr. 
Towns was sales manager for the 
United Wholesalers, Inc., Sioux City, 
la. 


Lloyd A. Baldwin, proprietor of the 
Baldwin Welding Works, Parsippany, 


STULZ-SICKLES rf -) ibutor N. J.. died recently at 61. Mr. Bald- 
* 


win specialized in joining difficult- 
to-weld materials. The Baldwin works 
has been permanently closed. 


PORT AVENUE at JULIA ST. ELIZABETH, NEW JERSEY 
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TECHNIQUES OF PLANT MAINTENANCI 
\ ENGINEERING 1958. Published by 
Clapp & Poliak. Ine... New York. 1958. 
Cloth, 815 by 11 in., 211 pages. Price 
S10 

“Techniques of Plant Maintenance 
& Engineering—1958” is the ninth 
series and reports pro- 


eedings of the plant maintenance 
nd engineering conference held in 
Chicago in January. 1958. Included 
are 35 papers with discussions, ques- 

ns and answers. In addition there 
ire charts, tables and other illustra- 

n the introduction, L. C. Morrow. 
general conference chairman, points 
out that the investment companies 
have in the maintenance worker now 
averages over $63,000. While most 
papers and discussions have general 
ipplications to all industries, some 
industries are given special attention. 
These are the metal fabricating. pe- 
troleum-processing, rubber, chemical. 
food-processing, foundries, steel mills, 
pulp and paper mills. A new feature 
is a discussion of maintenance and 
research in development laboratories. 

Of special interest is a pape! 


Welding in maintenance.” which 
points out the all-important role that 
welding plays in keeping the modern 


industrial plant in operation. Among 
other papers included are those deal- 
ing with “Maintenance in small 
plants’, “Fundamentals of preventa- 
tive maintenance’, ““¢ vetting work co- 
operation from maintenance’ em- 
ployees “The broad responsibili- 
ties of plant engineering”, and “Fun- 
damentals of maintenance cost con- 
trol.” 

Like its prede essors in this series, 
the ninth volume will prove to be a 
valuable addition to your mainte- 
nance library. 


Plant engineering 
PLANT ENGINEERING PRACTICE. By ed- 
itors of Plant Engineering. Published 
by F. W. Dodge Corp., New York, 
1958. Cloth, 884 by 115¢ in., 704 
pages. Price. $18.50. 

“Plant Engineering Practice” is a 
compilation of articles previously 
published in Plant Engineering. \ 
valuable source book, its sole pur- 
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REDUCE ARC-WELDING COSTS 





BY PROPER CARE OF WELDING CIRCUITS AND BY 


USING HI-AMP 


ELECTRODE HOLDERS, GROUNDS, CABLE TERMINALS 


WRITE FOR FREE 24-PAGE BOOK 
REDUCING COSTS BY PROPER CARE OF 
ARC WELDING CIRCUITS" 


LENCO. inc. 


350 W. ADAMS ST. JACKSON, MO. 




















For shop or field—a new 


Portable Teneile Teeter 


Use this compact, precision tensile tester to test 
strip steel, wire, bolts, spot welds, or anything 
else within its 4,000 lb. capacity. Besides its use 
for inspection work in the shop, this portable 
device provides a convincing method of demon- 
strating the tensile strength of various materials 
in sales demonstrations and trade shows. 

Only a moderate pull on the crank is sufficient 
to apply the maximum load. Results are easily 
read from the load gauge. Simple to use, anywhere, 
any time. Write for catalog sheet and price. 


DETROIT TESTING MACHINE COMPANY 





9380 Grinnell Avenue, Detroit 13, Michigan 
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pose is to offer tested solutions to 
many problems that plant engineers 
and their staffs encounter daily. Au 
thoritative data covers all important 


areas of plant engineering. In all. 
there are 226 detailed studies organ- 
ized into 13 extensive sections, e.g.. 


WELDING AND CUTTING OUTFIT sites and layouts, construction, house 


keeping and safety, material han- 
dling, maintenance, paints and pro- 


Complete — nothing else 
to buy 


lective coatings, mechanical power 
ONLY and piping systems, electri power. 
lichting. utilities, heating, ventilat- 
ing and air conditioning, instrumen- 
tation and quality control, and shop 
work. In the last-named section data 
is presented on adhesives. welding. 

brazing and silver brazing. 
The studies have been made more 
practical by using over 800 pictures 

e Welds up to 3¢" and line drawings. 

with tips included. Since the background for this huge 
@ Cuts 1” steel (up to volume entails more than four years 


+" with optional tips). of editorial research, the result is a 
o Slip-in tips seat perfectly 


Each set is packed by hand no wrench needed 
in “easy corry"’ carton a E | “En mr a6 
Contains everything needed ® © xclusive Flo-Trol diaphragm protects 


against back-fires; eliminates seat burn out 


tool of great value to plant engineers 
and other engineers. architects, in- 
dustrial contractors and executives. 


is Industrial buildings 
9 SMITH WELDING EQUIPMENT CORPORATION BUILDINGS FoR INDUsTRY. By the edi- 
| 2633 FOURTH STREET S.E. * MINNEAPOLIS 14, MINNESOTA tors of Architectural Records. Pub- 


Our FOth Year lished by Dodge Books. New York 
City, 1958. Cloth, 8°4 in. by 11% in., 
390 pages. Price, $9.75. 
GOOD WELDERS DO BETTER 
with these and other 


Alloys .d ADVANCED ALL-STATE ALLOYS 
tor lttkes 


joining We of successful industrial buildings de- 
er: & scribed in “Buildings for Industry.” 
Based on a number of articles which 
have appeared in Architectural Record 
This tredieumall Mes” <—S over the past six years, this authori- 
is reserved Heaal . SS tative study of new contemporary in 
ALL-STATE has in FLUXES, . : dustrial architecture presents typical 
FLUX-COATING, ALLOYS ~ problems in industrial building de- 
sign and gives proven solutions de- 
veloped by some of the world’s top 

ALL-STATE FLUX-COATED RODS HAVE ALL 3 architects and engineers. 
The volume opens with a section 
Save Time! Money! Rework! devoted to design principles and pro- 
. vides comprehensive treatment to a 


i j No. 11FC Brazing Rod variety subjects such as material 
Nickel Silvers .... No. 11FC ersaine Ree ety of subjects suc 


Bronzes Flux-Coated, Low-Fuming Rod handling, feeding, employee facilities 
No. 41FC General Purpose Brazing Rod and circulation, electrical systems, 


No. 35FC Special Light-Coated Welding Rod ai . iti ino ¢ iohtings . 
£43 Electrode tor Tens 4045 air conditioning and lighting, fun 


E-2 Electrode for Type 1100 tional color, etc. The remainder of 
This flux-coated, low-fuming bronze is typ- the book analyzes in detail 74 suc- 


ical of All-State flux coated rods . . . speeds cessful industrial architectural treat- 
work by permitting operator's undivided at- 


tention to deposition and control. Odor prac- NE W / ments by industrial catego! y; such 
tically non-existent. Flux coating is All-State . as warehouses. light industry . con- 
formula of proven superiority and years- Instruction : . 
standing reputation for the rapid, positive, j Manual covers sumer goods, manufacturing labora- 
Pe veg cleansing action important to good . . whole line tories, utilities and service industries. 
razing is anhydrous causes bronze e we / Ask for . . . 
to flow out more freely and smoothly FREE Copy and heavy industries. In these in- 
stances the text fully explores and 
explains the choice of site, plans, 
Want your own bronze flux-coated? If you are committed to other alloys and need 


the economies inherent in having the flux on the rod, inquire! All-State’s manufacturing lighting, color, location of plant com- 
subsidiary is available for eustom coating with All-State Fluxes. 4 ponents, such as washroom, cafe- 


If you are interested in building a 
new plant, you will be interested in 
the 74 profusely illustrated examples 


3 SOLDERING. FILLING. SEALING 
= 

5 

If EX« 


Distributor stocked everywhere! Convenient to buy! Economical to use! 





teria, parking lots, etc., and includes 


NLL Kee | <esicn details. There are several in- 


teresting examples of the use of weld- 


£5 ze , 
ma Ber 
P 8 3 
> z zo 
. és ze 
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ed construction in those plants COov- 
ered. 


This is a book that should be of HANDI:HEET 


obvious interest to architects, engi- 


neers, contractors and industrial eXx- AIR LP-GAS 
ecutives and anyone concerned with 
buildings which house American in- 


dustry. SOLDERING TORCH KITS 
ASME handbook 


ASME HanpsBook — METAL ENGI- 
NEERING Processes. Edited by Roger 
W. Bolz. Published by McGraw-Hill 
Book Co.. Nev York. 1958. Cl th. 

by 10 = 199 ttn Price Refrigeration and air 
813 “0 SS - . conditioning work 


Plumbers 


This is the final volume in the Electricians 
ASME handbook series. It is com- Auto repair 
posed of 45 sections which present Tile layers wk yp nc hey —— 
detailed data on the various processes M ma a ae ten 
by which metals are converted into —— 
finished products. Areas covered are 
heat treatment of steel, castings, hot ° ° . 
working, celd working, powder met. Provides economical heat for many jobs 
allurg) .. welding and oe machin- . assures hottest, most efficient and economical 
wa, ages hem asst age flame possible with comparable equipment. Use for soldering, light brazing, 
there is a compilation of alle physi- general heating, etc. Features Slip-in tips that seat by hand; foolproof 
cal cheractuidien te bs Seeeeeeel pre-set regulator; many accessories. Adapts easily for use with acetylene. 


Burns air and LP-Gas only . . 


ind the general advantages and limi- 

tations usually e red. Concise, 

cundl dase eanasial Sad al SMITH WELDING EQUIPMENT CORPORATION 
a ry . : ’ 2633 FOURTH STREET S.E. * MINNEAPOLIS 14, MINNESOTA 
various metals for each process and 


the natural tolerances on size and Our 4Oth Year 


surface finishes obtainable. Assisting 
in evolving designs that meet all 


functional requirements consistent 
with economical production — tech- 
niques, is data illustrated with hun- 


dreds of charts, drawings and _ pic- 


tures, 
Welding and cutting, which repre- IN THE RED DRUM 


sents more than one-third of the 
book, is covered in some detail with 
spec ial sections devoted to the sub- 


jects of flame cutting. welding proc- HIGHEST 
esses, design for welding, resistance 


welding, furnace brazing, soldering 


and metallizing. UALITY 
It is a valuable addition in the 
ASME metal engineering series. 


DEPENDABLE 
SUPPLY 


Write for the name and address 
of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 

A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 

GENERAL OFFICES: 150 EAST 42ND STREET, NEW YORK 17, N. Y. 

AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 
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free literature... 


USE CARD ON PAGE 89 


51. METALLIZING Metallizing 
Los Angeles. Advantages of metallizing for 
Ty HEY coating machine parts, corrosion resistance, 
heat resistance and decorating and replica 
coating are listed in brochure 
LOOK 52. TIG TORCHES—K-G Equipment Co.., 
ne, Sixteen-page booklet describes com 
pany's line of Vis-Are Tig welding torches 
ALIKE... ind tungsten electrodes. Includes pictures, 
specifications, diagrams, parts lists and 


BUT THERE'S A BIG DIFFERENCE INSIDE rege age 


. STUD WELDING—-Shielded Stud 
AND THERE'S AB ialioacoris dha Welding Co. Technical sheet describes 


method of stud welding pins to galvanized 


ACETELYNE CYLINDER TO NLY OYNE steel duct work to secure insulation. In 
LIGHTER — MORE ABSORBE? FASTER FILLING 54. RESISTANCE WELDING — General 
FOR QUALITY — TO THE CORE K COYNE Electric Co. Folder describes company’s 


new line of resistance-welding non-syn 
Hue foe Meta! chronous controls, and tells how these con 
y trois can cut welding costs 
55. ROSIN FLUX Federated Metals 
Bulletin 178 tells of companys R-\3M 
COYNAI mS ictivated liquid rosin flux that can be used 
hi de - high speed production soldering 
cyunaer company 56. INDUCTION HEATER Allis-Chalm 
200 PAUL AVE., SAN FRANCISCO, CALIF ers Mfg. Co. Construction and design fea 
155 W. BODLEY AVE., MEMPHIS, TENN tunes ne high-frequency seta ag 
ind induction melting turnaces are de 
511 S. FULLERTON RD., LA HABRA, CALIF cribed in bulletin 12B6430B 
57. TUBULAR PRODUCTS Babcock 
ind Wilcox Co, Bulletin TB-417 presents 


Really FIVE information on he applic ation of tubing, 


pipe and welding fittings. Includes appli 
CAI CO TOOLS in ONE caiiei:ct dass dealt Si ccoiaonaine 
in selection of materials. 


Yes, actually a 58. WIRES AND TIPS—Wall Colmonoy 
INDUSTRIAL PRUSIES || COTTE Contering Corp. Pocket-size booklet gives brief in 


Head replaces structions in the use of company’s welding 


a and brazing wires and tips 
BUY DIRECT ya een 2 59. RECTIFIERS— International ctifier 
e Venterhea | 


Re 
Corp. Bulletin SR-143D_ uses _ pictures, 
l 


dv The Center Punch graphs, tables to describe 30 to 115 amp 
and SAVE J The Level (half-wave silicon diodes. 


60. TANTALUM—Fansteel Metallurgical 
¥ The Scale Corp. March issue of “Fansteel metallurgy’ 
TT-P-636B | deni: cin at campy ew pent he 
tantalum sheets available from warehouse 
; . Center Line at stocks. Gives specifications, other informa 


p 
A Rust Preventive Primer made to any Degree and tats 
United States Government specifi- ,AY MICROSCOPE— Philips Ele: 
. Measures y 61. X-RAY 1LCROSCOPE hiliy 
cations tronics, Ine Reprint from “Norelco re 


1 Gal. $2.70 Gal. eee en: Va Se, © Sa Sees a 
5 Gal $2.40 Gal Declivity grams and graphs describing a high-revo 
ai. e ai. lution microscope with elec 
' DIAL 
55 Gal. Drum $2.20 Gal. Weighs conversion 
only 9 ozs a 62. PORTABLE CUTTING MACHINE 


CONTACT US NOW Pocket size. National Cylinder Gas Co. Brochure de 
; Y type head accurately machined with tangents scribing Cut-O-Mati No. 7 portable flame 
We have a complete line of Primers and tips for centering and aligning. Dial Set cutting machine and how it makes straight 


‘ Level in graduations of 22 and 10 degree j _ 
and Enamels or will formulate to markings. Punch of Drill Rod with herdened line, bevel 


your special requirements. point—insuring long service. Send for complete 63. THREE-PHASE RECTIFIER — Tay 
description. lor-Winfeld ¢ orp “Weld-it” No. 579 tells 


CALUMET PAINT CONTOUR MARKER CORP. how Tri-Phase solved production problem 


in fabric ating skin surtac es ot military 
PRODUCTS 1843 E. Compton BI., Compton, Cal. adits 

Also Mfgs. of Contour Markers, Radius . , 
A DIVISION OF W. C. RICHARDS CO Markers and Pipe Flange Aligners. 64. TORCH BRAZING—United Wire and 


24 COMMERCE STREET, NEWARK, N. J 





tron microscope 


. circle and stock cuts 


: Supply Corp. Bulletin B-53-3 gives instruc 
13149 Francisco Ave. Blue Island, Il. || Yo C@ SEG INMES IN CM AITO | tions and specifications for company’s line 


of wire brazing alloys. 
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LOW COST! VERSATILE! 


INDUCTION 
HEATERS 


2655" 


+ BRAZING 
* SOLDERING 
* HARDENING 
Ba iiavine 
1 BOMBARDING 
MELTING 


5 kw 


PIONEERS OF HIGH FREQUENCY 
EQUIPMENT SINCE 1921 


UNITS AVAILABLE 
FROM 2 KW TO 200 KW 


Consultations and FREE 
Demonstrations on Request 


earn SEC 


6 MONROE ST 





GARFIELD, N. J 


by SCIENTIFIC ELECTRIC. 











TILLMAN 


Gloves — Garments 


WELDORS 
BUY 
FROM 
YOUR 
DEALER 


CATALOG 


BRAZILIAN DEERSKIN 
THE “STAY SOFT” LEATHER 
GLOVES AND MITTENS 


TILLMAN PRODUCTS 
John Tillman & Co. 


Long Beach, Calif. 














| 73. STAINLESS 


65. WELD INSPECTION—Sperry 
ucts, Ine. Reprint 50-884 tells of 
tronic used to 


cludes sche mati 


Prod 
an elec- 
system inspect 


of the 


welds. In- 
lavout inspection 
circuit, 


66. AR( 


working 


WELDING—Linde Co. 
bulletin” Vol. 9. No 
articles on Tig and CO. Mig welding. 

67. METAL SAVINGS—Metallizing En- 
gineering Co., Ine flyer tells of 


company 


*Metal- 
6 includes 


Four page 
bulletins put out by on equip- 
handbook 


and other 


ment, and 
metallizing 


had 


instruction manuals 


literature, and how 
they can be 
68. TOO! rip 
Platinum Works Silvaloy 
Plymetal for tool tip brazing, what it can 
co, and drawings 


69. TITANIL M-- Mallory-Sharon Titanium 


Corp. “Fact file” on titanium can be con 
venient 


BRAZING 
Desc ription ot 


American 


of finished products. 


reference piece for materials. de 
sign and production engineers. 


70. FIRE GUARDS —Ge 


neral Detroit Corp. 
Catalog 


listing specifications, and 


extin- 


prices 


pictures of fire 


companys line of 
ruishers 

71. CUSTOM 
Mig. Ihe 


company 


SHAPES 


et show ing 


Prod. 


shapes 


Diamonite 
Co. S different 


makes for induction heating. 


welding and brazing use. Gives description, 
specifications and properties of products. 
72. OXYACETYLENE CUTTING-J. 
Muller, GMBH. Flyer tells of 


oxyacetylene pipe-cuttin 


automatic 
ge machine that cuts 
mitre De- 


mathe 


formed, straight and shapes 


scribes how machine works on a 


matical basis without the use of patterns 
or templates 

STEELS—Alley 
Institute. Details on the machining. 
ing and heat treating of cast 


Casting 
weld 
corrosion re 
sistant and heat resistant high alloys avail 
able 

74. CYLINDER VALVES 
Inc. Pamphlet 


Matheson Co.., 
data 
of compressed gas cylin 


shows and 


diagrams 
concerning line 
der valve outlets and connections, 

AIR - CYLINDERS Teer - Wickwire 
and Co. Bulletin A-101 describes the Lind 
150 psi A-line air 
diagrams, dimensions, pictures and uses. 
76. PORTABLE WELDER National 
Cylinder Gas Co. Company tells of Sure- 
weld 200 portable welder 
1.500 W take-off in 2-color folder. 
Gives performance data and dimensions. 
77. DEW POINT DETERMINER—IIli- 
nois Laboratories, Inc. Illustrated 
8-page bulletin describes Alnor Dewpointer 
(R), 


pressure, 


4. 


berg evlinder. Gives 


amp d- with 


power 


Testing 


which works on principle of varying 
rather in de- 
termining dew points of any gas sample. 

78. RESISTANCE WELDING — Sciaky 
Bros. Ine. Welding at work”, 
Vol. 5, No. 2, tells case 
point out 


than temperature, 


“Resistance 
histories which 
production advantages of com- 
pany’s three-phase techniques. Includes ar- 
ticle on resistance welding galvanized steel. 
79. WATERLESS HAND CLEANERS 

Milburn Co. Brochure telling of company’s 
line of protective 


cleaners, and the results 


of a 4month test to see if hand cleaners 


| produce dermatitis 


' 


80. TURNING ROLLS 
Bulletin No. 5713 uses pictures and tables 
to describe its 


Cayuga Co., Inc. 


Cayuga-matic power and 


idler turning rolls. Includes specifications. 
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To protect workers 
from radiant heat... 


Shield them with 
economical barriers of 
J-M ALUMINIZED 
Asbestos Cloth 


Radiant heat is a major cause of dis- 
comfort and fatigue that reduces 
efficiency and causes accidents. Eco- 
nomical new J-M Aluminized Asbestos 
Cloth reflects 90% of all radiant heat 
. . . helps maintain high production 
and good safety practices. 

This new J-M material is a rigidly 
tested combination of aluminum and 
Asbestos. It retains a great degree of 
strength at temperatures up to 1400°F 
—over long periods of time—and can 
be used for curtains, shields, blankets, 
hoods and covers to protect workers 
from flame as well as 
radiant heat. | 

For further data, 
write Johns-Manville, 

Box 14, New York 
16, N. Y. Ask for 
Brochure TX-2A. 


PORTABLE SHIELDS for 
emergency jobs near 
heat or flame can also 
be made with this J-M 
Aluminized Asbestos 
Cloth. 


JM 
JOHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS 1858— 1958 


85 








81. ELECTRODE OVENS ~— Phoenix Prod ° " : 
ee pa Sicily tani esate ANY Pipe Joint or Structural 


irge 


and portable size models of DryRod ovens; Angle Cut NOW Layed Out 


includes chart with recommended tempera 


tures for preserving and maintaining elec Th Just MINUTES! 








trode quality 

82. WELDING ACCESSORIES— Monarch 

Products. Catalog 24 shows pictures and 

specifications of welding and safety equip a 

ment. Includes helmets, shields, cable AS . 
and lugs. 1 — 2... j 


83. TRANSFORMERS 








Research facilities for 


Marks off easily 
and accurately a 


{ 
1 
I 
I 
I 
I 
| 
\ 
1 
| 
| 
| ag 
| . construction features are de bed ’ any pipe joint. 
i 
I 
I 
l 
| 
I 
| 
| 
| 
| 
| 
| 
| 


transformers along wit! 





amos new bulletin 61B186C. neon ll 
&Folds flat #Can bk Sad 84. OXYGEN STATIONS Cambridge backs, and marks 


i il ; ipe. 
used as wa curtain Corp Loxette 3000 oxygen consumer sta all around pipe 


‘ F . : Saves man-hours, 
* Lightweight *Rust-proof *Sturdy tion specifications, picture and description as well as 


* i minutes— thr i sheet oxygen and 
Assembles in 5 minutes—no threads oaiitien aie 


AT LAST — a portable 85. GAMMA RADIOGR \PHY sudd Co tidak eae 
screen that is a fraction Specifications, operation, applications and mark off end of 
of the weight of the old safety features of the series 1060 Mult lateral pipe. 


type. Withstands rough tron for radiography a ncluded in 4 NO MISTAKES — NO TIME LOSS 
handling. Available in page booklet. 


every wanted size. Ask 86. BLOCKS AND PLATENS Acorn Iron 
your dealer or write to us: ; 


—regardiess of the type or size of pipe 
joint to be welded. No more “cut and try” 
und Supply Co. Pamphlet cataloging bend with a CONTOUR MARKER — it eliminates 
| Products Division ng blocks, welding platens and stands the need for calculation, and is available 
gives their description and specifications - Fong sxe pipe and oo 
7. TUR > RO D IDLERS of 142” to 18” in cross section, and from 
Aaa pverual 7 —in ——. 16” to 48” diameter. Send for complete 


erw2 eee - gps 
NEW 16 PAGE | es turning roll and idlers are built into dolly 
CATALOG 88. WORK GLOVES—The Granet Corp CONTOUR MARKER CORP. 
Complete line 860 West Weed Street Colorful booklet pictures ] 
of work gloves CHICAGO 22, ILL. ; 1843 E. Compton BI., Compton, Cal. 
for every job 
| safety clothinc 
and welders 


9. ME tEMOVAIT res 0 
| gloves. WELDING DIRECTORY wot [ETAT epee gan THE CONTOUR MARKER 


description. 


rk gloves tor 

dus cludes neoprene lynagluv Z 
industry Includ I I . Dynagluy. Aine tilare. of Boyes Contering Moods, 
: ; te ote Pj : Al ; 
See our ad in Granetgrip, ¢ Radius Markers and Pipe Flange Aligners 





shows 





uses and specifications 

90. TUBE CUTTER kleso ool and 

Die Co., Inc. Woerne hvdraulic operated ’ 

aie ieee is ieiahalei | — desc vibed in lly FIBER GLASS 


booklet that includes diagrams of the cuts | Sr HELMETS 


the machine is capable. of making. . 5 

91. RUBBERIZED ABRASIVES —Cratex Seamless and stoutly reinforced with new 

Mie Co. Rubb Fe Sas ae lob: * plastic, ratchet headgear. Easily adjusts 
Pe ee ee to any headsize. 

ing, smoothing and polishing, what they 


are, and what they can do are covered in NEW DESIGN 


company catalog. ADVANTAGES 
92. HARDFACING — Rankin Mfg. Co. 


/ The importance of hardfacing regarding 





1. Lighter weight. 


2. i 
preventive maintenance f construction Smoother, easier 


iy ; Sar to clean. 
RNA ENTAL IRON equipment is explained in 2-color brochure 


93. ELECTRICAL CONTROL—J. L. ¢ - Moisture-proof, 


Electric Co. Advantages of centralized ele« non-warping. 
trical control and information on typical ote. 5 . Superior resistance 
control centers offered in 4-page brochure 0. 51-BF-P14 to heat. 


94. GROUND FLAT STOCK—DoAll Co 5. Easily sterilized. 
MORE THAN 400 DESIGNS for making up 22 by 28 These and other advan- 
: of ground flat stock. More than 1,500 stand tages give you better 


ard sizes of tool steel listed with analyses protection, comfort and 
. “Bye ECONOMY. 
tolerances and decimal equivalents. 


every style of architecture 
molete ange of de z 
f ‘ ot standard sizes 95. COMPARISON CHART American x 
White [pr : 3 grazing Alloys Co. Refere chart lists INSTANT = /, 4 
? : . numerically the entire Ambraze line and HEAD SIZE | a 
+ ote 

= = its comparison of alloy numbers to the ) ee iy 
32 Page Catalog . two other leading lines of brazing alloys. No. 51-2F-P14 ADJUSTMENT , 
96. STEEL TUBING—Jos. T. Ryerson : : : ; 
and Son, Inc. Bulletin 12-10 features sim Enjoy real savings with Flood’s 
plified selection chart whic h provides data 1000-HOUR COVER LENSES 


such as characteristics. size ranze and — manufactures a complete line of 
: welding and safety equipment . if you 

cos ’ seg ss « eide } eo 
relative cost of seaml nd welded tub have a problem feel free to call upon us. 








ft. wall chart simplifies selection 
I 


ron grille work, columns, rails 


Cor 














Tenn. Fabricating Co. 

1269 Grimes 

Memphis 6, Tenn. 

Please send 32-page catalog: ‘ 
the Ornamental Iron Shop.” 


Name. 





ing. 


. 

97. HARDFACING—-Eutectic Welding AT YOUR DISTRIBUTOR OR WRITE: 
Diteen Alloys Corp. “Hard surfacing maintenance 

City State industry’s economy weapon,” is 20-page FLOOD SAFETY PRODUCTS CO. 


a ail ta at iatisale nae til aiden dentate (TIS 2821) publication on overlays. 3035 West Lake Street, Chicago 12, Illinois 


Com pany. 











(oe ewww e aes 
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CLASSIFIED THE WELDING SHOPPER ADVERTISING 








EMPLOYMENT e BUSINESS e OPPORTUNITIES e EQUIPMENT—USED and RESALE 
UNDISPLAYED RATE INFORMATION DISPLAYED RATE 
. - : The advertising rate is $8.75 per inch for all 
(Not available for equipment advertising) BOX NUMBERS count | line additional in un- 


advertising appearing on other than a con- 
tract basis. Maximum size of display ad is 
4 col. in. Contract rates quoted on request 


90c a line, minimum 6 lines. To figure advance displayed ads 
payment, count 5 average words as a line. 


INDIVIDUAL EMPLOYMENT WANTED adver- DISCOUNT of 10% if full payment is made AN ADVERTISING INCH is measured % in. 
tising rate is '/p the above rate; minimum $5, in advance for four consecutive insertions of vertically on one column, 3 columns—30 inches 
payable in advance undisplayed ads (not including proposals) —to a page. 











EQUIPMENT FOR SALE 


PROGRESSIVE CONTINUOUS WH ERE To Buy | 


SEAM WELDER 
200 KVA—28"' throat. Excellent working condi- 
tion. First reasonable offer accepted 
NUCLEAR DEVELOPMENT 
CORPORATION OF AMERICA 


5 New Street White Plains, N.Y. “TTT le 
































POSITION WANTED SODERING 
BRAZING & WELDING 
gx Engineer, Married, Age 30 
S et 7) vears mechanica L.8 ALLEN CO. imc Fx, cage 3 


I t f 8 2 8 8 8 8 Oe Se Ue Ue Ue Ue Ue GT 
ering sa ive years 


gine Berenice, Schiller Park, tl. 
sinecring © vervisor for laree 1 HEAVY DUTY TURNING ROLLS ® Min metropolitan Chicago ares 
es heave fabrications, © for rotating pressure vessels, pipe and 


cylindrical bodies for eae . = —=—= 
7 











ting standards, code pres 


























t 
sels, vendor and customer re- ' SCHOOL 
Writ Box No. $28 C/O Welding ) =/ = a _ om aa ener 
$26 Dempster St Mortor 8 ronson ree =o) } 8 W ELDING—A profitable trade. Demand 
I $ MACHINE CO., ARCADE, N.Y. NTF & for trained men. Learn quickly at best 
Ca A COMPLETE LINE of WELDING POSITIONERS ad equipped school in U. § Non-profit G. I 
SS Ene rine Welder. 16 years approved. ¢ ne free. Write: Hobart 
parts. 18 months Welding Scho Box U-982, Troy, Ohio 
Union are, dual shield 
1 welding for cost reduc 
: ae ie as ea eee CUTTING MACHINES, AIRCO Como & Radia- BUSINESS OPPORTUNITIES 
C/O WwW » Mnetinaes SORE tanmmbtes graphs and NATIONAL No. 5. $$ 
: ines una. ~ : ; my wee ——* AS Se 
: aoe POT LD ational, 40 U 
——S — CUTTING TORCHES, Used, Oxweid, Airco, A NICE REPEAT BUSINESS 
HELP WANTED JOBBERS WANTED IN EVERY CITY 
- WELDING TORCHES, New, Rego GY. ra ” a 
BRONZESTAINLESS AMPCOT ODES. TO SELL “WELDER’S PAL” EYE DROPS 
EL HOL ; On th k 
RALL SUPPLY CO. 51 E. 42nd St., N.Y.C. 17 oe eee oe eee 
CARHOFF COMPANY 
11706 Kinsmen Rd., Cleveland 20, Ohie 
EXPERIENCED MARINE REPAIR 











anxious to better himself. 


Interesting permanent position supervising .¥ @ ' @ | Ld N 
and servicing ship repairs 





EaU IPMENT FOR SALE 








bce tr gg am Bip FB BENDING BLOCKS or 
oo pasar ‘ol sank experience in WELDING >> PLATENS LOW FUMING BRONZE RODS 


teaching, supervising and sales. Must have 
pleasant personality and be willing to work 
and study to advance himself 


for Gas Welding & Brazing 
Bare & Flux Coated 


AUFHAUSER BROTHERS 
Albertson, Long Island, New York 





Send handwritten application with lete 
resume to Box No. 930. c/o Welding Engi 
5826 Dempster St. Morton Grove, Ill. 























WELDING ENGINEER ACORN SURPLUS WELDING ITEMS 

















Development of methods for welding, brazing 901 N. Delaware Ave., Phila. 23, Pa New & Perfect Condition 
and other similar methods of joining NEW SMITH Welding Heads—Type AW 
AND DIFFERENT materials to themselves and Numbers 20 through 30 Ae te $1.50 
to each other each. 
oun see ln hot a of SMITH Cutting Tips—LC 0-4; LC 3-6; 
. . Wieser rsnegas LC 4-4: LC 5-6; LC 6-6—$1.90 h. 
B.S. in Welding Engineering; Mechanical 200 KVA - 220 Volt - 60 Cycle - 48" : ’ = 
Metallurgical Engineering, or Metallurgy with ° ° 1S NATIONAL Cutting Attachments £210 
nterest in welding and 1-5 years experience Throat - Progressive - Universal Seam with 3AA Tips, sizes 1, 2, 3. $18.00 
Employee benefits, educational assistance, Welder complete. 
family relocation expenses. Homes and apart- — . —_— 
ments a variety of settings. Excellent school METALSTAMP INC ACETYLENE GENERATORS 
systems -- - Portable sight feed (Model M-12SP)- 
Send resumé or letter of interest to P.O. Box 1263 Savannah, Georgia 12 Ibs. carbide capacity. 24 cubic ft. per 
hour. New perfect condition surplus low 
CENTRAL priced at $59.50. 
EMPLOYMENT OFFICE Write for lists of other Surplus 
Technical Personnel 


(Linde, Victor, Airco) 
my! pone WELDING PLATENS Prices FOB N. Y. Minimum order $20.00 


a Division of ’ 
UNION CARBIDE 2 INTEGRITY TOOL & EQUIPMENT CO. 


225 W. 34 St. 7. 0, &.. v. 
CORPORATION STAHL EQUIPMENT CO 


; Lo 4-4091 
Post Office Box P, Oak Ridge, Tennessee 


94 Washington St Brookline 46, Moss 
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AD INDEX 


This advertisers’ index 

venience and is in no woy a part 
tising contract Although every 
taken to index accurately, some 
occurred and no ailliowa 

them. 


Air Reduction Soles Co 64 
Air Reduction Sales Co. Tuffalloy Dept 80 
Alloy Rods Co. 47 
All-State Welding Alloys Co., Inc 
Aluminum Co. of Americo 
American Brass Co. 
American Chain G Cable Co., Inc., 
Page Steel G Wire Div. 20, 21 
American Manganese Stee! Div 
American Brake Shoe Co. 
American Messer Corp 14 
American Optical Co. 
American Platinum G Silver Div 
Engelhard industries, Inc. 
Ampco Metal, Inc. 
Arcos Corp. 
Aronson Machine Co. 
Atlantic Abrasive Corp 
Atlas Welding Accessories inc 


82 
56, 57 
Back Cover 


Belden Mfg. Co. Inside Front Cover 
Columet Paint Products 
Div. of W. C. Richards Co 
Cam-Lok Div. 
Empire Products, Inc 
Carol Cable Co. 
Contour Marker Corp 
Coyne Cylinder Co. 


Detroit Testing Machine Co 
Duro Engineering Co 


Electrons, Inc. 
Engelhard Industries, Inc 
American Platinum & Silver 


Fibre-Metal Products Co 
Flood Safety Products Co 


Goldsmith Bros. Smelting G Refining Co 


H G M Pipe Beveling Machine Co. 
Handy G Harman 

Harrisburg Steel Co. 

Hobort Bros. Co. 


Independent Engineering Co., Inc 
international Nickel Co 
Invincible Vacuum Cleaner Mfg. Co 


Jeckson Products 
Johns-Manville Corp. 


Lenco, Inc. 

Lincoln Electric Co. 
Linde Co. 

Liquid Carbonic 


McKay Co. 

Manhattan Rubber Div 
Raybestos-Manhattan, Inc 

Merrill Bros. 

Metal G Thermit Corporation 

Metallizing Engineering Co., Inc 

Miller Electric Mfg. Co., inc Front Cover 

National Carbide Co 

National Welding Equipment Co 


Page Steel G Wire Division 
American Chain & Cable Co., Inc 

Phelps Dodge Copper Products Corp 

Phoenix Products Co 

Pressed Steel Tank Co 


Rankin Mfg. Co. 
Raybestos-Manhattan, Inc 
Manheottan Rubber Div 


Scientific Electric Co 

Singer Glove Mfg. Co. 

Smith Welding Equipment Corp 82 
Square D Co. ° 
Stulz-Sickles Co. 

Sylvania Electric Products Inc. Inside Back Cover 
Tee Torch Co., Inc. 

Tempil Corp. 

Tennessee Fabricating Co 

Tillman G&G Co., John 

Tuffalloy Dept. Air Reduction Sales Co 


70 
58 
86 
85 
80 
United Wire G Supply Corp. 

Victor Equipment Co. 


Worthington Corp. 


88 


Literature offered in ads 


125. Air Reduction Sa 


hi ob write for 
Guide.” 
126. Alloy Rods (« 
AR-10-2 on “Arcaloy 
trode s. 

127. All-State Weldi: 


ther information on fl 


ectrode 


new imstruction mal 
128. Aluminum Co. 
for booklets and films 
it is to weld, braze and s 
129. Brass | 
i copv of new Pul it 


n the 


uminun 
American Write for 
“Se, oe 2 


selection of the x 


130. American Manganese Steel |) 


Further information ava \n 
manganese steel plate 

131. American Messer ( 

t information 01 \ 

oxygcel cutting mact 

132. American Optical ¢ 

further formatior 


Weld-Cool” weldir 


133. American Platinum 


Two con I 


! 
plete retere 
pi 

ten silver bra 
ivailable 


134. Ampceo Metal | 
ist and distributor's 


Ampco-Weld” 


trodes, 


resistal 


Machinge 


engineering data availa 


135. Aronson 


positioners, 
136. Atlantic Abrasive 
Atlantic Gr 


help you in any type 


available on 


srr oothing proble ms 


137. Atlas Welding 
Further information ava 
las line of weld clea 
Cleaner.” 


138. Belden Mfg. Co 


ther information or 


new ‘Jaw 


cable 
139. Calumet Paint P 
W C. Richards Co } 
available on rust preventive 
140. Cam-Lok Div.—W: 
No. 131-B on the 


of neoprene 


comp ete 
insulated 
Splices and Machine Recep 
141, Carol Cable Co 
“Dynapower” welding ) 
142. Contour Marker ( 
tion and instruction be 
pipe joints 

143. Contour Marker Cor 
establishing and marking point 
angle 

144. Coyne Cylinder ( Write for 


Acetvlene Cylinders 


Machine Cx 


sheets and 


tails on Coyne 


145. Detroit 
Write for 


the new portable tensile tester. 
146. Duro 


tion on 


Testing 


catalog prices on 


Engineering (Co.—Informa 


Duro’s standard and “Durogon” 
holders and name and address ol neat 


est distributor, 


W rite 


147. Electrons, Ine. 
I strial tt 


natior 
nation 


148. Fibre-Metal 


able oF Su 


Products 
rLite” alun 
other ifety equipme 


149. Fleod Safety Products Co 


ition available on fiber 


cap a 


inutacture Flood, and 
and safety 
150. Goldsmith 


Refining Co For 


equipment 
Brothers Smelting & 
nation 


complete iIntor 


low temperature silver brazing write 
GB data book 


1I5l. H & M Pipe Beveling Mact 
Complete details on H & M pipe 


a copy of the 


n macl ies 

152. Handy & Harman Bull 20 
Easy-Flo nd Sil-Fos” tells why and 
“ high speed strength and economy 

ire inherent in silver alloy brazing 

153. Harrisburg Steel Co 

f nation available on mobile gas storage 

154. Hobart Brothers Co.—-Complete in 

formation available on the new DC Welder 

AC Power Combination, 

155. Hobart Brothers ( Write for 

further information on DC Rectifier Welder 

ind “Rocket 1OLP” electrodes 

156. Independent Engineering (Co 


Further informal available on trans 
rting gase by gas supply tra 


Nickel Co.—Writ 


for booklet, “Repai Cast Iron Parts 


157. International 


Ouickly 

158. Invincible Vacuum Cleanet 
on Invincible 

Recovery 

Data 


Jackson's ilated copper alloy hold 


159. Jackson Products available 


connectors 


round « ny cable 
splicers 
160. Johns Manville Brocl 
rX-2A explains the J-M “Aluminized As 
bestos Cloth.’ 


Corp 


Reducing 


161. Leneo Ine.— Booklet, 
Oo Welding 


Costs bv Propet are of Are 
{ 


reults available 


162. Lincoln Electric Co.—Write for 
the new Weldirectory Bulletin 7000.1 
163. Linde Co.—Write for further infor 
mation on “Oxweld” No. 25 M_~ Flux 
Coated 
164. Linde Co. 
the “Heliare HW-1 


ind where you car 


Bronze Rod 
Further information on 


hand welding 


torch, 
examine and try it 
Write for a copy 


technical and operating data on Liqui 


165. Liquid Carbonic 


Carbonic’s new all COQo metal-are§ gas 
shielded welding 

166. Manhattan Rubber  Div.—Data 
iwailable on Manhattan's reinforced “Cut 
Off Wheels.” 

167. McKay Co.—Write for the new 
McKay “Hard Surfacing” 
168. Merrill 


lifting clamps, twin and 


catalog. 
Information on 
lifters, 


Brothers 
drum 
drum tilters and other material-handling 
devices 

169. Metal & Thermit Corp. Write tor 
Hard Surfacing fact file on convenient 3 
x ) cards, 


(Continued on page 9V) 
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WELDING 





N FO ™ Al D S USE THIS CARD for Literature, Catalogs, 


and Bulletins shown on preceding pages and 
for those featured in this month's ads as 


listed opposite and on following page 


Also information about 


Every month WELDING ENGINEER 
lists many new catalogs and builetins 
available from manufacturers. All are 
yours for the asking. However, this 
service is valuable to you only if you 
use it. 


USE POSTPAID CARD —> 


%& For copies of any manufacturers’ 
bulletins described on these pages, 
circle the number of the items on 
card at right. Fill in your name, title, 
company and address. This has to be 
done only once on either post card. 
You need no postage. 


% For additional information on New 
Products described in this issue, circle 
the numbers of the items that inter- 
est you. The New Products section be- 
gins on page 62. 


WARNING! 


Illegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 


date cannot be processed. 


%* Post card not valid after 
three (3) months. After that 
time has elapsed, use your 
own letterhead to describe 
fully the information and/or 


literature wanted. 


NEW PRODUCTS described on pages 62 to 72 

















NOT GOOD AFTER DECEMBER 1, 1958 
WELDING ENGINEER, P. O. Box 28, Morton Grove, Ill. 
Please send me without obligation further information about the following: 


ae oe oe oe ee oe oe ee 13 14 18 16 17 18 19 20 21 22 23 24 25 
26 27 28 29 30 31 32 33 34 35 36 38 39 40 41 42 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 57 58 59 60 61 63 64 65 66 67 68 69 70 71 72 73 74 75 
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176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
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226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 280 
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If Mailed in the 
United States 





BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, Ill. 








Welding Info-Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 


el a 





Literature offered in ads 


(Continued from page 88) 


170. Metallizing Engineering Co., Inc 173. National Welding Equipment Co 176. 

Bulletia 139 available on tungsten car Brochure No. 4 is | 
bide hard facing with the “Metco” Thermo 
Spray Gun. 


Phoenix Products Co.— Literature 
available on National’s available on latest rod-drying methods, 
welding equipment. ‘Dry Rod as Standard Welding Equip- 
= : = ment.” 
174. Page Steel & Wire Div— Welding rs 
Wire Comparison Chart DH-1218; Sub : 
- . . ; ; o vty 77. Pressed Steel T: Co. Write for 
171. Miller Electric Mfg. Co. In merged arc and inert gas welding wire ob the — teel Tank H \ a " r 
. 1 ' 11 etalle acts and prices on ackney high 
Complete particulars, specifications and folder DH-402A; Gas welding rod booklet acgge to , 
. . : ne ressure gas cylinders. 
prices on Miller welders including the new DH-1277 and Welding wire packaging 
“Lectro Spot” welder. harts are all available a 2 . 
E are 178. Rankin Mfg. Co Ran-Check- 
175. Phelps Dodge Copper Products Charts and Stickers 
172. National Carbide Co.—Information Corp.—Write for further information on 
on calcium carbide available, also name Phelps Dodge “Habirprene” arc welding 


available to promote 
regular inspection of equipment parts. 


of nearest distributor. able. 179. Scientific Electric Co.—Write if in 


terested in free demonstration of the induc- 
tion heater. 


180. Singer Glove Mfg. Co.—Catalog on 
Singer’s complete line of work gloves and 
safety clothing. 
“ No 
Postage Postage Stamp 181. Smith Welding Equipment Corp 
Will be Paid Necessary Further information available on the “Big 
by If Mailed in the 98” welding and cutting outfit. 
‘Spiess United States 
182. Smith Welding Equipment Corp. 
Write for more information on the “Handi- 
Heet” torch kit. 





183. Square D Co.—Write for bulletin 
8993 on Square D electronic welder control. 


BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, Ill. 











184, Stulz-Sickles Co.—Write for “How- 
to-do-it” bulletin and name and address of 
nearest distributor 


Welding Info-Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 


185. Sylvania Electric Products Inc 
Information on color coded Tungsten elec- 


trodes. 


186. Tee Torch Co.—Write for full in- 


] 


formation on the Tec “Visuweld” Torch 


ind other “Visuweld” equipment, 


187. Tempil Corp.— Information and 


sample pellets of temperature indicators; 





state temperature desired. 








188. Tennessee Fabricating Co.—Cata- 
log available, “Everything for the Orna- 
mental Iron Shop.” 








189. Tillman & Co., John—Write for 


catalog on weldor’s gloves and garments. 











190. Tuffaloy Dept., Air Reduction Sales 
NOT GOOD AFTER DECEMBER 1, 1958 Catalog = prices gong Me =, 
aloy spot welding tips, tip holders anc 
WELDING ENGINEER, P. ©. Bex 28, Morton Grove, Ill. Shana I I 
Please send me without obligation further information about the following: 
191. United Wire & Supply Corp.—*“Low 
» .. R p - = Ps Pe = b = “ a ns Temperature Brazing Engineering Facts 
id Data” available. 
51 5&2 53 54 55 56 57 58 64 67 68 69 71 und Data” availab 
76 77 78 #79 #80 81 82 83 89 92 93 «94 ’ 5 — , 
. » Co J or 
101 102 103 104 105 106 107 108 109 110 114 115 116 117 118 119 120 te Victor so apne 0. a f 
126 127 128 129 130 131 132 133 134 135 136 139 140 141 142 143 144 145 further information on Victor's torches ant 
151 152 153 154 155 156 157 158 159 160 161 164 165 166 167 168 169 170 tips. 
176 177 178 179 180 181 182 183 184 185 186 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 193. Worthington Corp.—Further infor- 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 mation on welding positioners available. 
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Opinions vary on the preferred 


¢ method but—\ 


most welders agree on 
the preferred electrode 


TUNGSTEN 


LIGHTING 


Welders say they prefer Sylvania 
Tungsten Electrodes because they 
tip easily and economically. Now 
Sylvania packs money-saving infor- 
mation on tipping with every pack- 
age of welding electrodes. The leaflet 
“How to Avoid Waste’ presents 
methods for proper re-tipping which 
are the results of experience and 
research. 

It’s just one more reason why, 


* MOLYBDENUM «+ CHEMICALS  - 


¥ SYLVAN 


TELEVISION 


° RADIO ° ELECTRONICS 


more than ever, welders prefer 
Sylvania electrodes and why your 
welding supply distributor is happy 
to serve you with the industry’s 
only complete line. 

Remember too, that for further 
protection against waste, Sylvania 
electrodesare color-coded and packed 
in a protective wood filler. 

Ask your distributor for Sylvania 
next time you order. 


PHOSPHORS SEMICONDUCTORS 


Sytvania ELeEctric Propucts INc. 


Chemical & Metallurgical Div. 


Towanda, Penna. 


PHOTOGRAPHY CHEMISTRY-METALLURGY 





WELDING CLINIC 


J. Imperati and R. F. Pulver, Welding Engineers 
The American Brass Company, Waterbury, Conn. 


« 


Side of a hospital bed being assembled at Simmons Co., Kenosha, Wisc., by braze welding 
with Anaconda-997 (Low Fuming) Bronze Welding Rod. 


Oxyacetylene braze welding is widely used 
for economical assembly of many steel 
articles which do not lend themselves to 
joining by arc welding or resistance spot 
welding. Many are made fromsteel tubing 
and include school and office furniture: 
frames for motor scooters, bicycles, and 
wheeled toys; handles for por table saws, 
generator sets, and other equipment, etc 
Others, made from sheet and strip, rods, 
castings and forgings, are storm sash and 
screen frames, auto-body and mechanical 
parts, wrought-iron furniture and dec- 
orative items, office furniture, cabinets 
and enclosures for sinks, refrigerators, 
ovens, etc. 


The advantages of braze welding are 
low temperature of application, excellent 


Steel file cabinet panel has corners braze 
welded with Anaconda-997 rod. 


control of weld metal, low-cost joint 
preparation, and simple holding-fixture 
or jig design needed for efficient produc- 
tion. These advantages are fully realized 
by use of Anaconda-997 (I ow | uming) 
Bronze, Tobin Bronze*®-481, and Nickel 
Silver-828. Since the low temperatures 
employed do not melt the steel, the weld 
metal is easily controlled to form smooth 
joints and fillets, and, in contrast to 
fusion welding, there is no need for 
skilled manipulation of flame and weld- 
ing rod. The low temperatures needed 
and the excellent ductility of the weld 
metal also eliminate most of the tendency 
to cause distortion. : 


Simple fixture design. In most cases the 


joints are of such size that they can be 


made in a single step by heating from 
one side only. This simplifies fixture 
design and reduces handling operations. 


Low-cost joint preparation. The molten 
braze-welding alloys easily bridge the 
gaps resulting from poor fit-up, and 
readily build up smooth fillets to develop 
maximum joint strengths. Cost of joint 


ANACONDA 


WELDING RODS 
made by 
The American Brass Company 


Brazed lap joint 


ay 
! \ er] 


\ 








Bronze-welded joint 


preparation is the lowest possible since 
there is no need for the accurately fitted 
laps required in the usual brazed lap joint. 
Vapor fluxing. A widely used adjunct to 
braze-welding operations is a vapor- 
fluxing device, installed in the fuel-gas 
line, to supply a uniform, small amount 
of flux through the flame. In this way, 
the joint surfaces are protected from 
oxidation just as soon as heating is 
started, and the braze-welding operation 
is expedited through complete fluxing, 
increased weld fluidity, less tendency 
to fume, and elimination of separate 
fluxing operations. 


For more information. Anaconda dis- 
tributors will gladly help in the selection 
of the exact rod for your job. Or write 
for a copy of new Publication B-13. 
Address: The American Brass Company, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. 


58104 


Tubular steel chair-desk frame is assembled 
on a revolving fixture by braze welding 
with Anaconda-997 rod—23 braze welds 
per unit, in 17 minutes. 





